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1. [Inanupyemble pe3yabTaThl 00yUYEeHUS M0 JUCHUILUINHE, COOTHECEHHbIE ¢ YCTAHOBJIEHHBIMH B
OIIOII BO nHaukaTopaMu J0CTHKEHUSI KOMIIeTeH NI

1.1. Ilepeyenb KoMmeTeHI Ui, GopMHUPYyeMBbIX y4eOHONH AUCHUIINHON

KO)I U HAUMECHOBAHUEC UHAUKATOPA NJOCTHKCHUSA

Koa n HaumeHoBaHMe KOMIIETEHIIUH
" ! komnerenuuun (MAK)

OomenpogeccuoHaIbLHAsE KOMIIETEH U
OIIK-4. CriocobeH 000CHOBBIBATh U

(KoJl 1 HAMMEHOBAHHUE)

pealin30BBIBATH B TPOGECCHOHAIBHOM WNJ-1omnk-4. OO00CHOBBIBAET " peanusyer
ACATCILHOCTH COBPEMEHHEIC TCXHOJIOIMH C COBPEMEHHBIE TEXHOJIOTHHU C HCIOJIB30BAHUEM
HCTIONB30BAHHMEM PHOOpHO- IprOOPHO-UHCTPYMEHTATLHOM 0a3bl npu

WHCTPYMEHTaJIbHOM 06a3bl M NCIOJIH30BATh
OCHOBHBIE €CTECTBEHHEBIE, OMOIIOTHUECKIE U
npoheCCrOHaIbHBIC TIOHATHSI, & TAKKE
METO/bI IIPU PELICHUN
o0menpodecCHOHATBHBIX 3a7ad

IIPOBEJICHUU
JKCIIEPTU3BI

BETEPUHAPHO-CAHUTAPHOMU

1.2 . TlepevyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHs MO YUeOHOH TUCIUTIMHE

MHIUKATOPHI 10CTHIKEHHS
KOMIIETeH Il
Yuuepcaiabhnas komnerenuusi (koq u Hanmenosanne) NJI-lonk-4. OG0CHOBBIBACT M peain3yeT
COBPEMEHHBIE TEXHOJIOTHH C HCIOJIb30BaHUEM NPUOOPHO-MHCTPYMEHTAILHOU 0a3bl Mpu
MPOBEJICHUN BETEPHUHAPHO-CAHUTAPHOMN IKCIIEPTHU3BI

Il1anupyemble pe3yabTaThl 00y4YeHUs

OIIK-4

Cnocoben  o0OocHOBaTh |
pealin30BaTh B
podeccHoHaIbHON
NESITCILHOCTH  COBPEMEHHBIC
TEXHOJIOTHH c

UCIO0JIb30BaHUEM TPUOOPHO-
MHCTPYMEHTAJIbHOM 0a3bl U
UCIO0JIb30BATh OCHOBHBIE
XUMHYECKUE, OUOIOrHYecKue

u npodeccuoHanbHbIC
MOHATHS W METOIbl TpHU
pelieHuu

WJ-1onk-4

3HATH: OCHOBHBIE XUMHYEKHE, OMOJOTMIECKHE U
po(eCCHOHABHEIE TIOHATUS U METOBI IIPH PELICHUH
06uenpoeccHOHANBHBIX 33/1a4, COBPEMEHHBIE TEXHOJIOTHH
C UCIOJIL30BAHUEM MPUOOPHO-MHCTPYMEHTAIBHOM 0a3bl

NJI-1onk-4

YMeThb: UCIIOIB30BaTh OCHOBHEIE XUMUYECKHE,
OuoNorndeckue u npo(ecCHOHaNbHBIE OHATHS U METOIbI
IIpH peleHHH 001enpoecCHOHANBHBIX 3324

NI-1 onk-4
Baajern: HaBbIKAMH 000CHOBAHHS M PEATN3ALIUN B

npodeccuoHanbHOM eI TENBHOCTH COBPEMEHHBIX
TEXHOJIOTH C UCIOJIb30BaHNEM MPUOOPHO-
WHCTPYMEHTAIbHOM 0a3bl

2. Henu u 3aa4n ocBOeHHS Y4eOHOI IMCUUNIMHBI, MeCTO TUCHUILTUHBI B cTpykType OIIOII BO

JucnuruinHa “Heopranndeckas U aHaIUTHYECKass XUMUs” BXOJUT B 0A30BYIO YacTh. 3HAHUS U
HABBIKH, TIOJYUCHHBIC TIPU €€ U3YUCHUH IO3BOJIIOT 00JIee IMHUPOKOE BHEPEHUE JIOCTHKECHUI
XUMUYECKON TEXHOJIOTHUHU BO BCe Chepbl MAaTepPHAIHHOTO MIPOU3BOICTBA.

Ilenw oucuyunnunst: hopmupoBanre oOIIETPOGECCHOHATBHBIX Y OYAYIINX BBITYCKHUKOB, TOATOTOBKA
CTYIEHTOB K 3()()EKTUBHOMY UCIOJIb30BAHUIO 3HAHUI 10 HEOPraHMYECKOW U aHATUTUYCCKON XHUMHH,
KOTOPBIN CIIOCOOCTBOBAI ObI YCBOCHUIO MPO(PHIUPYIONTUX UCITUILINH, 00ecrieunBa Obl TOHUMAHUE U
OCBOCHHE METOJIOB aHaJIM3a U 3aKJIaIbIBall Obl 0a3ucC TSl perieHus MpodhecCHOHATBHBIX 3a/1ad B OyIyIiei
npoheccuoOHaTbHON IS TEFHOCTH.

3aoauu oucuunauHbl:
¢ JIPpUBUTH CTYACHTAM 3HAHUSA IO TCOPCTHUYCCKUM OCHOBaAM XHUMHU U CBOWCTBAM Ba)KHEUIIINX 6I/IOF CHHbBIX U
TOKCUYHBIX XUMHUYCCKUX 3JICMCHTOB U 06pa3y€MBIX HMH ITPOCTHIX U CIIOKHBIX HCOPraHMYCCKUX BCIICCTB, HAYIUTDH



CTYJEHTOB IPE/ICKa3bIBaTh BO3MOXKHOCTb M HAIpaBJICHUE MPOTEKAHUSI XUMHUYECKUX PEAKIMH, YCTaHABIMBATh

B3aMMOCBSI3U MEXKJy CTPOCHUEM BEILECTBA U €r0 XUMHUYECKMMHU CBOMCTBAMH, IIOJIB30BATHCS COBPEMEHHOMN

XUMHYECKOH TEPMHUHOJIOTHEH, BEIpA00TaTh YMEHHS TIOJIB30BATHCS MPOCTEHIIIMM J1a00paTOpHBIM 000PYIOBaHHEM,

XUMUYECKOM TIOCYI0N U I3MEPHUTEIILHBIMU ITPUOOPAMH, TIPUBUTH HABBIKH PACUYETOB C UCTIOIH30BAHUEM OCHOBHBIX

IOHATUM M 3aKOHOB CTEXMOMETPHUHM, 3aKOHA JEHCTBYIOIIMX MAacC, MOHSITUN BOJOPOJHBIM M T'MAPOKCHIIBHBIN

MOKa3aTeJld M PacueToB, HEOOXOAMMBIX JUISl IMPUTOTOBJICHHS PAaCTBOPOB 3aAHHOTO COCTaBAa, O3HAKOMUTH

CTY/ICHTOB C OCOOCHHOCTSIMHA XMMHUYECKIUX CBOMCTB BOKHEHIIIMX OMOT€HHBIX MAKpO- M MUKPOJJIEMEHTOB, a TAKKE

SIIEMEHTOB, COSAMHEHHST KOTOPBIX IPEICTABISIIOT COO0I OMTaCHOCTB ISl OKPY)KAIOIIEH CPEe/IbL;

® TIPUBUTH HABBIKK PACYETOB M IPUTOTOBIIEHUSI PACTBOPOB 33/IaHHON KOHLIEHTpAIHH;

® JUIsl MOJIy4EHMs JIOCTOBEPHBIX DPE3YNIbTaTOB AaHAIM3a, HAYYMTh CTAaTHCTMYECKOW OOpabOTKE MOIy4EHHBIX

PE3YNBTAaTOB SKCIIEPUMEHTA.

e BBIPAOOTATh YMEHHUS MOJIB30BATHCS MPOCTEHIIINM J1a0OPaTOPHBIM O00OPYJOBAaHUEM, XUMUYECKOH MOCynoil u
M3MEPUTENILHBIMU PUOOPaMH,

® T[IPUBUTH HABBIKM PACUETOB C HCIOJIb30BAHUEM OCHOBHBIX MOHSTUII M 3aKOHOB CTEXMOMETPHHM, 3aKOHA
JCUCTBYIOIINX MacC, TIOHSATHIA BOJIOPOJAHBIA M THAPOKCHIILHBIN IMOKA3aTeId M PacieToB, HEOOXOMMBIX IS
IIPUTOTOBJIEHUS PACTBOPOB 3a/IaHHOTO COCTaBa,

e Ui TOJy4EeHUs] JOCTOBEPHBIX PE3YJIbTAaTOB aHANM3a, HAY4YUTh CTATHCTHYECKOW O0OpabOTKE MOIy4eHHBIX

PE3YNBTAaTOB SKCIIEPUMEHTA,;

M3Yy4YEeHHE TEOPETUUECKHX OCHOB aHAIUTUYECKOU XUMMUH;

M3Y4YE€HHE OCHOBHBIX COBPEMEHHBIX METOJJOB XUMUUECKOTO U (PU3HKO-XUMUYECKOTO

aHaIMn3a;

proOpeTeHne HaBBIKOB pabOTHI HA COBPEMEHHBIX MPUOOpax, MpeaHa3HAYCHHBIX JIs

(U3UKO-XMMHUYECKUX UCCIIeIOBAaHUN U aHAJIN3a;

® TPHOOPETCHHE HABBIKOB CTATUCTUYECKON 00pabOTKE MOTyYECHHBIX PE3YJIBTATOB.

3. O0bem yueOHOH TUCUUIJIMHBI B 32a4€THBIX €IMHUIIAX ¢ YKA3aHUEM KOJIHYeCTBA aKaJeMHUYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aloluXxcs ¢ npemnojaaBaresieM (1o BUAaM y4eOHbIX
3aHATHA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4YarOIMXCs

3.1 Ounas popma oOyueHus

4. Conep:xanue JHCHUILIHHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3/iesiaM) ¢ yKa3aHHeM OTBeICHHOI 0

Bun yaebHO# paboThl 1 cemectp 2 ceMecTp
OO611ast TpPYA0EMKOCTh AUCHUIIINHBI, 3a4E€THBIX €AMHHII 3 3
4acoB 108 108
AynuTopHasi (KOHTaAKTHas) paboTa, 4acoB 48 36
B T.4. 3aHATHUS JEKIIMOHHOTO THUIIA 16 18
3aHATHSL CEMUHAPCKOTO THIIA 32 18
CamocrosiTesibHas padoTa 00yyaoumxcs, 4acoB 58 45
KonTpoJs 2 27
Bun npomexxyTouHoil arTecTanuu 3a4yeT HK3aMEH
3.2 3aounas (opma oOyueHUs
Buj yue6HOM paboTh 1 cemectp 2 ceMecTp
OO611ast TPYA0EMKOCTh AUCHHUTIINHBI, 3a4€THBIX €AMHHII 3 3
4acoB 108 108
AyauTopHasi (KOHTAKTHas) padboTra, 4acoB 4 6
B T.Y. 3aHATHUS JIEKIIMIOHHOTO TUIIA 2 2
3aHSATUS] CEMUHAPCKOTO TUIIA 2 4
CamocrosiTesibHast padoTa 00y4aOIMXCsl, YaCOB 100 93
KoHTpoJsb 4 9
By npomexyro4Hou arrecTaluu 3a4eT JK3aM€H

Ha HUX KOJHYECCTBA aKaJ€MU4Y€CKUX YaCOB U BUA0OB y‘lEﬁHLIX 3aHATHI




4.1 Ilepeuensv pazoenos OucyuniuHnbl ¢ yKa3aHuem mpyooemKocmu ayoumopHoil (KOHmaKkmHoii)
U CamocmoamenbHoll padomol, 61008 KOHMPOJIell U NePeYHA KOMNEemeH YUl
Ounas popma 00ydIeHHS

TpynoeMKocTb, 4acoB Konx MJIK
B ToM AHedte HaumenoBanue
HauMeHoBaHUe pa3/eioB U TeM AyAUTOPHO OLICHOYHOT'O
BCETO i CaMOCTOAITEIILHO cpencTBa
(kOoHTaKTHO|  # paboThI
i) paboTHI
Paznen 1. Heopranuyeckasi XumMus 106 48 58 na-1
1.1. Brenenue B qucipimivay. CTEXHOMETPHSL. 10 4 6 OIIK-4
Kraccer HeopraHU4IecKix BEIIeCTB.
1.2. CxkopocTh XUMUYECKUX PEAKIHH.
10 4 6
XHWMHUYECKOE PABHOBECHE.
1.3. PacTBOpEL. 11 5 6
1.4. Crpoenue aToma. 11 5 6
1.5. Xummuyeckas CBsI3b. 11 5 6
1.6. Ilepnoguueckuii 3axon 1. Menzeneesa. 11 5 6
1.7.OxucIUTETbHO-BOCCTAHOBUTEIILHBIE 11 5 6
PeaKIH.
1.8. KoMIUIEKCHBIE COEIMHEHSL. 11 5 6
1.9. Xvimuist HeMeTaIuIoB 10 5 5
1.10. Xumust MeTauioB 10 5 5 TectupoBanue
Hroro 3a cemectp 106 48 58 BEIIOIHEHIE
Kourpo.in 2 KOHTPOJILHOM
Pa3zien 2. AHaMTHYECKAsl XHMHS 81 36 45 paGoTHI
2.1.TeopeTrueckre OCHOBBI 10 4 6 VyacThe B
AaHAIUTUYECKON XUMUU TPYNIIOBBIX
2.2. XMMHYECKOE PaBHOBECHE B TOMOT€HHBIX 10 4 6 06CYKICHHAX
CHCTEMax. (YCTHBIIH 0npoc)
2.3. XuMuueckoe paBHOBECHE B 10 4 6
TeTePOreHHBIX CHCTEMAX.
2. 4. KavecTBeHHbII aHAH3. 10 4 6
2.5. I'paBuMeTprYecKril aHAITH3. 11 5 6
2.6. TuTpuMETpUYECKHIA aHATTH3. 10 5 5
KucnotHo-0CHOBHOE TUTPOBAHHE.
2.7. TutpuMeTpruIecKrii aHaII3. 10 5 5
KoMTIiekcoHOMeTpruIecKoe TUTPOBAHHE.
2.8. TutpuMeTpryIecKuil aHAIH3. 10 5 5
OKHCIUTENEHO-BOCCTAHOBUTEIBHOS
TUTPOBAHHE.
HTtoro 3a cemecTp 81 36 45
KonTpoan 27
HUTOI'O no qucuuIimHe 216 84 103
3aouHas ¢popma oOydeHHs
TpyRoeMKoCTh, 4acoB Koz UK
5 TON{ qucie HaumenoBanue
HaumenoBaHue pa3zenoB U TeM ayauropHoit | CamocTosT
BCETO . . | OLIEHOYHOrO CpencTBa
(KOHTaKTHOM) €IbHOU
paboThI paboTsl
Paznen 1. Heopranuyeckasi XuMusi 104 4 100 TectupoBanue na-1
1.1. Beenenye B IUCLUILIMHY. 1 10 Brimosmenue OIIK-4
Crexuomerpust. Kimacchbl




HEOPraHHYEeCKUX BEIIECTB. KOHTPOJIBHON PabOTHI
1.2. CKOpOCTh XMMUYECKHUX PEAKIUH. 1 10 VyacTue B
XUMHUUYECKOE PABHOBECUE. IPYIIOBBIX
1.3. PacTBOpBL. 1 10 06CYKICHHUSX
1.4. Ctpoenue aToma. 1 10 (YCTHBI 01poc)
1.5. Xummyeckas CBsI3b. 10
1.6. ITepuomuueckuii 3axon JI. 1.
10
Menpeneesa.
1.7.0KuCIMTENLHO-BOCCTAHOBUTEIIHHBIC 10
PeaKIuH.
1.8. KoMIuIeKCHBIE COEMHEHNS. 10
1.9. Xumus HeMeTayuioB 10
1.10. Xumus MeTayuioB 10
HToro 3a cemecTp 104 4 100
KonTpoan 4
Paznen 2. AHAIUTHYECKAA XUMMSA 99 6 93
2.1.TeopeTnyeckre OCHOBBI 13 1 12
AHATUTHYECKOU XUMUHU
2.2. XvMH4ecKkoe paBHOBECHE B 12 12
TOMOI'CHHBIX CUCTEMAX.
2.3. XuMunueckoe paBHOBECHE B 12 12
TeTePOreHHBIX CHCTEMAaX.
2. 4. KavecTBeHHbII aHAIH3. 13 1 12
2.5. I'paBuMeTpUUECKUI aHAITH3. 13 1 12
2.6. TUTpUMETPUYECKUI aHATTH3. 13 1 11
KucnoTHo-0CHOBHOE TUTPOBAHHME.
2.7. TutpuMeTpUIECKUi aHAITH3. 12 1 11
KoMriiekcoHOMeTpruieckoe TUTPOBaHHE.
2.8. TUTpUMETpHYECKHIT aHAJIH3. 12 1 11
OKHCIHTENEHO-BOCCTAHOBUTEIEHOES
TUTPOBAHHE.
Hroro 3a cemecTp 6 93
KonTpoasb 9 -
HUTOI'O no aucuuiLinae 216 10 193

4.2 Cooepicanue oucyuniunst no pazoenam u memam
Pazpnen 1. Heopranuyeckasi Xumust

L]env: nath cTyAeHTaM ONpEAENEHHBIM MUHUMYM 3HAHUH 110 HEOPTaHUYECKOW XUMUHU, KOTOPBIN
crocoOCTBOBAJ Obl YCBOCHUIO MPOGMINPYIOIUX JUCIUIUIMH, 0OecrieurnBa Obl HOHUMaHUE U OCBOEHHE
METO/IOB aHaJIN3a, U 3aKja/blBall 0a3Uc A MOCIeAYIOIeH MPaKTHUYeCKO paboThl; MPUBUTH HABBIKU
BBITIOJTHEHUS! OCHOBHBIX OIEpaLlii, IIPU IPOBEIECHUN XUMUYECKOTO JKCIIEPUMEHTA, B TOM YHCIIE
aHAJIMTUYECKOTO, U 00YUUTH MpaBuiiaM 00pabOTKH €ro pe3ysibTaToB.

3aoauu:

® M3y4YUTh TEOPETUYECKUE OCHOBBI CTPOEHUS aTOMa U XUMHUYECKOU CBSA3H;

® U3yYUTb TEOPETUYECKUE OCHOBBI DHEPreTUKHM U KHHETHKM XHMHMUYECKUX pEaklUi; TEeOpUHu
pacTBOpOB, MPUYUH PACTBOPEHHSI BEIIECTB, MOBEJCHUS HOHOB B PAaCTBOPAX, TEOPHMU CHIIBHBIX U CIA0BIX
JJIEKTPOJIUTOB;

® M3y4YUTh [IEPUOJUYHOCTb U3MEHEHMS CBOMCTB aTOMA, HAY4UTh IIPEJCKa3bIBaTh OCHOBHBIE CBOMCTBA
aToMa 3JIEMEHTA B 3aBUCHMOCTH OT PacCIoJIOkKeHus ero B nepuogudeckoit cucreme .M. Menneneesa;

e3yuuTh Teoputo OBP, BakHelIIMe OKUCIMTENM U BOCCTAHOBUTENIM, HAYYUTh IPEACKA3bIBATh
HanpasiyieHue nporekanus OBP;

® M3y4YUTh KOOPAUHALMOHHYIO TEOPUIO CTPOCHUSI KOMIUIEKCHBIX COCIUHECHU;



®3YYNTh Ba)KHEWIIME OHOreHHbIE 3JeMeHThl, ux mnojoxenue B IICXD JI.MI. Menneneena,

XUMHUYCCKOC ITOBCACHUC 1 OCHOBHLIC HCOPIraHNMYCCKUC COCANHCHUS
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¢ c(hopMHUPOBATH HABBIKA U YMEHUS B TIOJITOTOBKE U MPOBEJACHUN XHMHYECKOTO IKCIICPUMEHTA.
Ilepeuenb yueOHBIX 3J1eMEHTOB pa3jieJia:

1.1. Beenenue B qucnumuimay. Crexuomerpus. Kiaccbl HeopraHuuecKux BelecTB.

Onpenenenue npeaMeTa XMMHUHY, COAEPAKAHUE, LS U 337a41 Kypca. XUMHUYECKOE €JMHCTBO MUpa
.OCHOBHBIE 3aKOHBI U MOHATUS XUMMHU: aTOM, MOJIEKYJa, OTHOCHUTEIbHAsI aTOMHas M OTHOCHUTEJIbHAs
MOJIEKYJISIpHAsE MacChl, MOJIb, TOCTOSTHHAs ABOTa IpO, MOJISIPHAsE Macca, XUMHUYECKUI SKBUBAJICHT, (DaKTop
SKBUBAJIEHTHOCTH, MOJISIpHAsi Macca SKBUBAJICHTA, 3aKOHbI COXPAHEHHsI MacChl, MOCTOSHCTBA COCTABa,
3aKOH ABOTa/IpO, 3aKOH SKBUBAICHTHBIX OTHOIIICHUH.

.Kitaccpl HEOpraHM4eCKUX COSIMHEHUI: OKCUIbI, KUCIOThI, OCHOBAHUS, COJIH.

1.2. CxopocTb XUMHYECKHX peaKkiuii. XuMH4ecKoe paBHOBecHe.

CpenHsiss M MCTHHHAs CKOPOCTh XUMHMYECKOW peakuuu. PakTopbl, BIMSIONIME Ha CKOPOCTh PEaKIMU.
DneMeHTapHasi CTajusi XUMHUUYECKOW peakiMu. 3aKOH AEHCTBYIOIIMX Macc JJIsl AEMEHTapHOM CTaJuu
xuMudeckor peakruu. Koncranrta ckopoctu peakmmu. [lpasmno Bant-T'odda; ypaBaenune Appenuyca.
DHeprusi akTUBALIMH.

Karamms, Buipl KaTaam3a, MEXaHu3M KaTaTUTHISCKOTO JICHCTBHSL.

.XVAMHMUYECKOE PABHOBECHE. 3aKOH JICHCTBYIOLIIMX MAcCC JUIi XUMHYECKOro pasHoBecHs. lIpumHnmm Jle
[HaTemnse.

PaBHOBecue B reTeporeHHbIX cucteMax. lIponsBenenne pactBOpuMocTy. PaBHOBeCHE B OHOIOTHYECKUX

CHCTEMaX.

1.3. PacTBOpbI.

[Tpuunabl  00pazoBaHusi pacTBOpPOB. DUMKO-XUMHUUECKass Teopusi oOpazoBaHus pactBopoB JI..
Menneneesa.

Crioco0bl BeIpaskeHHS COCTaBa PACTBOPOB: MACCOBast JI0JIs BELIECTBA B PACTBOPE, MOJISIPHAS KOHLIEHTPAIH,
MOJISIPHAs! KOHIIEHTpAIWs S5KBUBATIEHTA, TUTP.

Teopusi anekTpomuTHdeckoil accouumaru Appennyca. CBOWCTBA PacTBOPOB AMEKTPOIUTOB. CHIIbHBIE
ANEKTPOIUTHL. AKTUBHOCTh, MOHHAasi cuia pactBopa. (CraOble 3J€KTpOJMTHI, CTENEHb W KOHCTaHTa
JuccorMalyu. 3akoH pasoasnenust OcTBabaa.

Jluccounanys BOJpl.
1.4. Ctpoenue aroma.

CoBpeMeHHOE MPEICTABIEHUE O CTPOEHUH aTOMa C TOUKH 3pEHUsI KBAHTOBOM TEOPUH, KBAHTOBBIE YMCIIA,
SHEPreTUYeCKUe YPOBHH M TOAYPOBHU aTOMa, aTOMHbIE OpOUTAIH, MPHUHIUIIBI 3a0JIHEHNUS aTOMHBIX
opbuTaneii, ciocoObl 3aNKCH MEKTPOHHBIX (POPMYIT aTOMOB.

[ IpyHIMTT MUHUMAITEHOW SHEPTHUU.

[IpaBuna Kneukosckoro. [Ipunnun [aymu. IIpaBuno Xynna.

1.5. Xumnueckasi CBSI3b.

[Mpupona xummuueckoit cBsi3u. Teopun 00pa3oBaHUS KOBAJIEHTHOM CBS3M: METOJ BAICHTHBIX CBSI3ed
(MBC), Teopust rtuOpuan3aiii ¥ aTOMHBIX opouTaneil. KpaTHOCTh M MOJSIPHOCTh KOBATEHTHOM CBSI3H.
CBolicTBa KOBaJIEHTHOMW CBSI3U: JUTMHA U SHEPIHs, HACHIIIAEMOCTh 1 HAIIPABJIEHHOCTb.

WonHas cBsi3b, pupoaa o0pa3oBaHusl U CBOICTBA.

Merannuueckas CBsi3b, IPUPOIa 0Opa30BaHUsI U CBOWCTBA.

MexMoneKynsapHOe B3auMOIeICTBHE, BOJOPOIHAS CBS3b.

5. IloHsATHUS BaJICHTHOCTU M CTENIEHU OKHCIICHHUS.

1.6. Ilepuommuecknii 3axon .. Menneneena.

[Nepuoauueckuii 3akoH U ero coBpeMeHHas (opmymupoBka. CTpyKTypa MEPHOAUYECKON CHCTEMBI

JJIEMEHTOB.

OneKTpoHHbIE 3P (EKTHI.

[Ipuposia nepuoIMYHOCTA CBOMCTB 3J1EMEHTOB. [leproMuHOCTh N3MEHEHHSI CBOMCTB aTOMOB: pajinyca,
SHEPIruy MOHU3ALMH, CPOJACTBA K IEKTPOHY, AIEKTPOOTPHUIIATEIIBHOCTH.

1.7. OxkucanTebHO-BOCCTAHOBUTEIbHbIE PeaKIIMM.

OnexrponHas Teopus OBP.

Baxneime OKMCIUTENN U BOCCTAHOBUTEIIN.
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OKHCIUTENIBHO-BOCCTAHOBUTEIILHOE PABHOBECHE.

4. CranHaapTHbIi OKUCIIMTEIbHO-BOCCTAHOBUTENbHBIM moTeHIMan. YpaBHenue Hepucra. 3C wu
HarnpasieHue nporekanus OBP.

5. TanpBanmueckuil sneMeHT. Psn HampspkeHui MeTaisioB. BimsiHue cpenbl M BHELIHUMX YCIOBUM Ha
Hanpasnenue OBP u xapakrep mnpoaykroB. [uddy3uonHslii u MeMOpaHHBI NOTEHLMANbI, HX
OMOJIOrYECKOE 3HAUCHUE.

6. Pomne OBP B opranmme.

1.8. KommuiekcHble coelMHEeHUs].

KoopauHaimonHnas Teopust CTpO€HUsI KOMILIEKCHBIX coeTMHeHn BepHepa.

2. CrpoeHre KOOpMHAIMOHHOH Cephbl: KOMIUIEKCOOOPa30BaTeIlh, KOOPAUHAIMOHHOE YKCIIO, JIUTaH]IbI,
JIOHOPHBIE aTOMBI JIUTaH/IOB, IEHTATHOCTb.

3. T'eomerpusi KOOPIMHAMOHHOM Cepbl, BHEITHEC(HEPHBIE HOHBL. Y CTOWYMBOCTh KOMITJIEKCHBIX
COCJIMHEHMI B pacTBOPAX.

4. KoOHCTaHTBI yCTOMUYMBOCTH, KOHCTAHThI HECTOMKOCTH. DaKTOPbI, BIUSIOIINE Ha YCTOWYUBOCTD
KOMIUIEKCHBIX COC/TMHEHUI B PACTBOPAX.

5. Xenatbl, BHYTPUKOMIUIEKCHBIE COETMHEHNS, 3apsi/l KOMILIEKCOOOpa30BaTelIs.

1.9. Xumusi HeMeTaJIOB.
1. OG6uue cBoiicTBa HEMETAILIOB.

=
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3aKOHOMEPHOCTU U3MEHEHHS CBOVCTB B MEPUOAMYECKON CHCTEME JIIEMEHTOB,
3. dwusnyeckue CBOWCTBA U CTPOCHHE, XMMHYIECKUE CBOMCTBA MPOCTHIX BEIIECTB M IIABHBIX COCMHCHUIH,
nosrydenue u npumenenne anemeHToB |V-VII rpyrm A noarpym.

Y TPYIIax MePHOINIECKON CHCTEMBI.
1.10. XuMHus MeTAJLJIOB.
1. ®dwusnyeckue ¥ XUMHUYECKUE CBOMCTBA S-, P- , 0-MeTauioB,

3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB METAJIOB B ITEPUOIaX
Paznen 2. AHaIUMTHYECKASI XUMUS

L]eny: puoOpeTeHNe TEOPETUYECKUX 3HAHUN U TPAKTUYECKUN YMEHUMN, TO3BOJISIOIINX
MIOJArOTOBUTH U IPOBECTH KAUECTBEHHBIN U KOJIMYECTBEHHbBIN aHAIM3.

3aoauu:
® U3Y4YUTh TEOPETUYECKUE OCHOBBI AHAIIUTUYECKON XUMHUH, OCHOBHBIE PUHIUITBI KAYECTBEHHOTO aHAIN3a,
chopMUpOBaTh HaBBIKM M YMEHHS B MIOJrOTOBKE U IMPOBE/ICHUU Ka4YeCTBEHHOTO aHAIIN3a;
® U3yYUTh OCHOBHBIC MPUHIUIBI TPABUMETPUUYECKOTO aHaiau3a, CHOPMUPOBATH HABBIKK W YMEHHS B
MOJATrOTOBKE U MPOBEACHUU I'PABUMETPUUYECKOTO aHAIN3A;
® U3yYUTh OCHOBHBIE IPUHLMUIIBI TUTPUMETPUUYECKOIO aHANIM3a, KUCIOTHO-OCHOBHOTO THUTPOBAHUS,
chopMUPOBATh HABBIKU 1 YMEHUS B IIOJTOTOBKE U IPOBEICHUH TUTPUMETPUUYECKOTO aHAIN3A U, B YACTHOCTH,
KHCJIOTHO-OCHOBHOT'O TUTPOBAHUS;
® U3Y4YUTh OCHOBHBIEC IPUHIHUIIBI KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHNUS;
® U3YyYUTh  OCHOBHBIE€  MPUHLUIBI  OKUCJIUTENbHO-BOCCTAHOBUTEIBLHOTO  TUTPOBAHMUS,  METOJa
MepMaHTraHATOMETPHUH.
Ilepeyenb yueOHBIX 3J1eMEHTOB pa3jiena:
2.1. Teopern4yeckue 0CHOBBI AHAJIMTHYECKOM XUMHH.
[Ipenmer aHamUTUYECKON XUMUH.
Knaccudukarms MeTo10B aHam3a.
3. Xummueckue, puzndeckue U HU3NKO-XUMHUUECKHE METOIbl aHaM3a. KauecTBEeHHBIN 1 KOJTMYeCTBEHHBIN

aHaJu3.

™

4. Bri0op MeTo/1a aHaNK3a.

5. 3HaueHue aHATUTUYECKON XUMUH JUTS CEITbCKOXO3SIMCTBEHHOTO MPOU3BO/ICTBA, SKOJIOTUUECKOTO KOHTPOJIS.
2.2. XuMH4ecKoe paBHOBeCHEe B TOMOT€HHBIX CHCTEMAaX.

1. Xwumuueckoe paBHOBECHE B TOMOTCHHBIX CHCTEMaX.

2. DIEKTPOIUTHYECKas! AUCCOLHAIMs. DIEKTPOIUTHI Clla0ble M CUIIbHBIC

3. Bonoponusrii nokazarens. Bemunia pH kak ycioBue mpoBeieHNs aHATMTUIECKUX peakuuii. Berurcienue
konrenTpanuii voroB H' u OH', 1 pH B pacTBopax KuC/IOT, OCHOBAHHUIA.
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Bydepnbie pacTBOpPbI, MX IPUMEHEHUE B aHATMTHUYECKOU npakTrke. Pacuer pH OyepHbIX pacTBOPOB.
T'unponus coneit, ero ponb B aHamze. DakTopbl, BIMUSIONIME HA TIIYOUHY TMPOTEKAHUS THIPOJIUTIHYECKUX
peaxkuuii.
2.3. XumMu4yeckoe paBHOBeCHE B reTepPOreHHbIX CHCTEMAaX.
XUMHUYECKOE PAaBHOBECHE B T€TEPOTrEHHBIX CUCTEMAX.
[IpousBeneHe pacTBOPUMOCTH, IPOU3BEIEHNE AaKTUBHOCTEH M PaCTBOPUMOCTb AiekTposuta. [TonHoTta
OCaK/IeHus ¥ ()aKTOPBI, BIUSIOIINE HA TOJTHOTY OCKACHHS: BIMSHAE OTHOMMEHHBIX HOHOB, pH,
KOMIUIEKCOOOpa30BaHNE, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIMH, TEMIIEPATypa.
2.4. KauecTBeHHbII aHAIU3.
KauectBennslii anami3. OCHOBHbIE PUHIIUITBI KAUECTBEHHOT'O aHAIN3A.
[TpumeHeHre B CENbCKOM XO3SMCTBE U SKOJIOTMYECKOM MOHUTOPHHTE.
AHaTUTHYECKHE PEAKIINH, TPEOOBAHNS, TIPEIBBIIIEMbIE K HUM, UX YyBCTBUTEIBHOCTh M CEJICKTUBHOCTD.
JIpoOHBI ¥ CHCTEMAaTHUECKHI aHATH3.
AnanuTuueckas wiaccudukaiwst HoHoB. Karuonst 1-, 2-, 3-, 4-, 5-if rpymmt. AauoHs! 1-, 2-, 3-i rpymir.
['pynmoBele peareHTsl. Makpo-, OJIyMHUKPO-, MUKPO-, YIIBTPaMUKPOaHAIN3. TeXHUKA NOJTYMUKPOAHAIN3a
(OCHOBHBIE OTIEpaIUN).
KanenbHple 1 MUKPOKPUCTAIIMYECKHUE PEAKIIHH.
OOHapykeHHe KaTHOHOB. KauecTBEHHbIE peaKlMi Ha KAaTHOHBI HATPHs, Kalus, aMMOHUS, KaJbIIWsL.
OG6HapykeHHe aHHOHOB. KauecTeHHble peaxmm Ha ammonsl SOs2, PO+, CI, NOs. Amnam
HEU3BECTHOTO BEIIeCcTBA (KOHTPOJILHO-aHATUTHYECKAS 3a/1a9a).
2.5. I'paBuMeTpuyecKHii aHAIH3.
I'paBuMeTprYECKMii aHAJTM3 KaK METO] KOJIMYECTBEHHOTO aHAJTN3a.
[IprMeHeHre KOJIMYECTBEHHOIO AHAIM3a B arpONPOMBIIUIEHHOM IPOM3BOJACTBE M 3KOJIOTMYECKOM
KoHTpoJsie. O6nacTy NMpUMEHEHHs TPaBUMETPUYECKOTO aHaIM3a, €ro IMPEeUMYIIecTBA M HEJOCTaTKU.
Onepanyy, nprMeHseMbIE B TPaBUMETPUYECKOM aHAIN3E.
OT16op cpemueii mpoObI.
TpeOoBanuss k BemmumHe HaBeckd. Ocaxzaenwe. BpiObop ocamurens. YCIOBUS — OCAXKICHHS
KpHUCTAITMUeCKUX U aMopdHbIX BetecTB. Coocaxenre. BoiOOp MpoMbIBHOM KUIKOCTU. BricyiuBanue
Y B3BEIIMBaHUE OCAJKOB. TpeboBaHusl K IpaBUMETpUYECKON (opme. AHanUTHYeCKHe Bechl. TexHuka
B3BELLIMBAHUSI.
Pacuertsl B rpaBuMeTprdeckoM aHanuze. PakTop nepecyera.
Onpezenenue BIaKHOCTH CENbCKOXO35IMCTBEHHOM PO YKIIUN TPAaBUMETPUUYECKUM METOAOM.
2.6. Turpumerpuyeckuii anaau3. KucjiorHo-oCHOBHOE TUTPOBaHMe.
CyiHOCTh TUTpUMETpHYECKOTO aHamu3a. O0nacTy MpUMEHEHHSL.
MeTobl TUTPUMETPUYECKOTO AHATHU3A.
Touka skBUBasIeHTHOCTU. CTaHAAPTHBIE U CTAHIAPTU3UPOBAHHBIEC BELIECTBA.
W3mepurensHas nocyna. [lpuroroBneHue cTaHmapTHbIX pacTBOpoB. TurtpoBanue. Cxopsiuecs
pe3yNbTaTHhI.
CriocoObl BBIpa)KEHHUSI KOHIIEHTPAIMM PACTBOPOB B THUTPHUMETPHUECKOM aHaiu3e. BbruncieHus B
TUTPUMETPUUYECKOM aHAIIH3E.
KucnotHo-ochoBHoe THTpoBanue. CylmIHOCTh MeToJa. BuIbl KHCIOTHO-OCHOBHOTO THUTPOBAHUSL.
KpuBas tutpoBanus. Teopus wunaukaropoB. HMHTepBanm mnepexoja W MOKa3aTellb THUTPOBAHMS
uHuKaropa. Berbop naamukaropa.
[IpuroroBneHue CTaHIAPTHOTO pacTBOpa KapOOHaTa HATPHS. YCTAHOBJIEHHUE TOYHOW KOHIIEHTpAIMH
(cranmapTuzanus) pabodero pacTBopa COJITHOM KHUCIOTHI MO KapOoHary Harpus. OmnpesencHue
COJIep>KaHUs THAPOKCUIA HATPpUs B PaCTBOpE (KOHTPOJIbHO-aHATIUTUYECKAs 3a/1a4a).
OrnpeneneHrie BpeMEHHOM KECTKOCTU BOBI.
2.7. Turpumerpuyeckuii ananans. Komiiekconomerpuieckoe THTPOBaHHUE.
Kommnekconomerpuueckoe Turpoanue. CylHOCTb METOA.
Peakiinn KoMIuieKcooOpa3oBaHusl U TPEOOBAHHS K HUM.
OmnpenensiemMple BEIIECTBA B KOMIUIEKCOHOMETpUH. VCMONb30BaHie aMUHOTIOIMKAPOOHOBBIX KUCIIOT B
TUTPUMETPUUECKOM AHAIU3E.



4. MeTaJuIOXpOMHBIC WHIMKATOPHI M TPEOOBaHWS K HUM. DTWICHAMAMHHTETPAYKCYCHAs KHUCIOTa M €€
nuHaTpueBas coiib (komruiekcoH — I, DJITA) kak xeraroMeTpuuecKue peareHThl.

5. Ormpenenenue coJiep>kaHusi MOHOB KaJbLUs B paCTBOPE XJIOpUAA Kabliys (KOHTPOJIbHO-aHAIUTHYECKAs
3agada). OnpeaeneHue oOmIen )KECTKOCTH BOJIBI.
2.8. Turpumerpuyeckuii anaau3. OKMCINTETLHO-BOCCTAHOBUTEIbHOE TUTPOBAHUE.

=

2. Merop!

OKHUCIUTENHHO-BOCCTAHOBUTENBHOE TUTPOBaHUE. CYIIHOCT.
OKHCIIUTETbHO-BOCCTAaHOBUTEIIBHOTO  THTPOBaHUS. VHIUKATOPHI,

TUTPOBAHUU. PacyeTsl B OKHCIIMTEIIEHO-BOCCTAHOBUTEILHOM TUTPOBAHUU.
3. Tlepmanranatomerpusi. XapaktepucTuka Metona. OmpernenseMble BEIIECTBA B NEPMAHTAHATOMETPHHL.
[TpenumyrmiecTBa U HEIOCTATKH TIEPMAHTaHATOMETPHH.
4. TlpuroToBjeHHEe CTAaHIAPTHOTO PACTBOPA IIAaBENICBOI KUCIOThL. CTaHIapTU3aIKs PacTBOpa MepMaHTaHaTa
KaJTus 1O IIABEJIEBOM KHUCIIOTE.
5. Onpenenenue coneprxanus xenesa (1) B pactBope conmu Mopa (KOHTpOJIbHO-aHATUTHYECKAs 337a4a).

4.3 Temamuueckuii nnian no o4Hou hopme 00yueHuUs

Pasznen 1. Heoprannueckast xummust
KonTakTHasi padora 00y4aoumuxcs ¢ npenoaaBareieM (3aHATUSA JEKIUOHHOT0 THIA -JIeKIHH

U HHbIe Y4eOHbIe
uHpopMaIun)

3aHATHS,

npumensieMpie B OB-

npeaycMaTpuBamoiue NpPeuMylIeCTBEHHYI0 Tepeaauyy Yy4eOHOoil

Tema

Bonpocsr

TpynoemMKocTsb,
4acoB

1.1.BBenenue B
JTUCITUTUTHHY.
Crexuomerpus.
Knaccel
HEOPraHMYeCKUX
BCIIICCTB.

1.Onpenenenue npeaMera XMMHHU, COACP)KaHuE, 1IENU U 3aa41
Kypca. XUMHUYECKOE €IMHCTBO MUPa

2.OCHOBHBIE 3aKOHBI Y TIOHSATHS XUMHH: aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHASI aTOMHAS 1 OTHOCHUTENTbHASI MOJICKYJISIPHASI MaCCHhI,
MOJTb, TIOCTOSTHHAsI ABOTa/IpO, MOJISIpHAS Macca, XUMHUYECKUI
SKBUBAJICHT, ()aKTOP SKBUBAICHTHOCTH, MOJISIPHAS Macca
SKBUBAJICHTA, 3aKOHBI COXPAHEHHUST MACChl, TOCTOSHCTBA COCTaBA,
3aKOH ABOTaJIpO, 3aKOH SKBUBAJICHTHBIX OTHOIIICHUH.
3.Kilaccbl HEOPraHMYECKMX COCAMHEHWA: OKCHbI,
OCHOBAaHMS, COJIH.

KHUCJIOTHI,

1.2.CkopocThb

XUMHNYCCKHX peaKHHﬁ.

XHUMHYECKOE
paBHOBECHE.

1. Cpenusisi 1 MICTHHHAS! CKOPOCTh XMMHUYECKOM peakiu. Dakropsl,
BIIUSIIOIIME HA CKOPOCTh PEAKIMU. DJIEMEHTapHAast CTaIust
XUMHUYECKOM PeaKMK. 3aKOH JICHCTBYIOLIMX MacC JUIs
3JIEMEHTAPHOM CTaJIMu XUMUUYECKOM peakiy. KoHctanta ckopoct
peakiyu. [Ipasuno Bant-I'odda; ypaBuenne Appenuyca. DHeprus
aKTHBAIHH.

2. Katamus, BuapI Karajan3a, MEXaHHU3M KaTaJIMTHIECKOTO JCHCTBHSL.
3.XUMHUYECKOE paBHOBECHUE. 3aKOH JICHCTBYIOLIUX MacC JUIs
xuMuyeckoro pasHosecus. [Ipunnumn Jle [latemnse.

4. PaBHOBecue B Te€TEpOreHHbIX cHucTeMax. lIpomsBeneHue
pacTBOpuMOCTH. PaBHOBecCHE B OMOTIOTHYECKUX CHCTEMAax

1.3.PacTBOpBHI.

1. TTpuuntbl 06pazoBaHust pacTBOPOB. DUZNKO-XUMUIECKAS TEOPHS
oOpazoBanus pactBopoB J[.11. Menneneena.

2. CnocoOblI BeIpaKEHHST COCTaBa PACTBOPOB: MAaCCOBAsI JIOTIS
BEIIECTBA B pACTBOPE, MOJISIPHAS KOHIIEHTPALUSI, MOJISIpHAs
KOHIIEHTpAIMsl SKBUBAJICHTA, TUTP.

3. Teopus anexTposmTrdecKoi accounanu Appennyca. ColicTsa
pacTBOPOB MEKTPOIUTOB. CHIIBHBIE AJIEKTPOIUTHL. AKTUBHOCTD,
WOHHas cuia pacTBopa. Criabble AIEKTPOITUTHI, CTEIIeHb U
KOHCTaHTA IMCCOLMAINN. 3aK0oH paz0aBieHus OcTBaIbIA.

4. Jlucconmanys BOJIBL.




1.4.Crpoenue aToma.

1 CoBpemMeHHOE IPEICTaBICHUE O CTPOCHUU aToMa C TOUKH
3peHHs KBAaHTOBOM TEOPHHU, KBAHTOBBIC YHCIIA, SHEPT€THUECKUE
YPOBHH ¥ TIOAYPOBHH aTOMa, aTOMHBIE OpOUTAIIN, IPHHITHAITBI
3aII0JIHEHHUS] aTOMHBIX OpOUTAIIEH, CIOCOOBI 3aIMCH AJIEKTPOHHBIX
(hopmyIT aTOMOB.

2. IlpyHIMI MUHUMAIBHOM SHEPIHH.

3. IlpaBuna KneukoBckoro.

4. Ipunuun ITaynu. IIpaBuno Xysna.

1.5.XumMuueckas cBA3b.

1. Ilpupona xumuueckoi cBsizu. Teopun oOpazoBaHus
KOBaJICHTHOM CBSI3U: METO BaleHTHBIX cBsizelt (MBC), Teopus
THOpUIU3AIK U aTOMHBIX opOuTaneid. KpaTHOCTh 1 MOJIIPHOCTD
KOBAJIEHTHOM CBsA3U. CBOICTBA KOBAJICHTHOM CBSI3U: [UIMHA U
SHEPrusl, HACKIIIAEMOCTh U HAITPABJICHHOCTb.

2. MoHHas cBs3b, Ipupo/ia 00pa30BaHUs U CBOMCTBA. 3.
Mertammyeckas CBs3b, IpUPOIa 00pa30BaHUs U CBOMCTBA.

4. MexMONEKYISIpHOE B3aUMOJECUCTBHE, BOJIOPOIHAS CBSI3b.

5. TloHSATHS BAJIGHTHOCTH Y CTETIEHN OKUCIICHHUS.

1.6. Ileproanueckuii
3akoH JI.1.
Meuneneena.

1. Tlepromveckuii 3aK0H U €ro COBpeMeHHast (POPMYITHPOBKA.
CrpyKTypa nepuoIM4eCcKOi CUCTEMBI AJIEMEHTOB.

2. DnexTpoHHbIE 3P HEKTHI.

3.IIpupoa nepuoaAUYHOCTA CBOMCTB 3J€MEHTOB. [leproauyHoCTh
W3MEHEHHUs] CBOMCTB aTOMOB: paauyca, SHEPrMd HWOHM3ALNY,
CPOJICTBA K JJIEKTPOHY, JIEKTPOOTPULIATEIBHOCTH

1.7. OKucIuTENLHO-
BOCCTAaHOBUTEIbHEIE
peaKIuu.

1.2nexktponnas Teopusi OBP. Baxkneliie okucauTenm u
BOCCTaHOBUTEJIH.

2. OKHCIUTENBHO-BOCCTAHOBUTEIFHOE PAaBHOBECHE.
CrangapTHBIM OKUCIUTENbHO-BOCCTAHOBUTEIBHBINA MOTEHIIUA.
VpaBuenue Hepucra. 9JIC u nanpasienue nporekanus OBP.
lNanbBaHMueckuii 3eMeHT. P HanpsHKeHU METalIoB.

3. BnusiHue cpeapl U BHEITHUX ycJIOBUM Ha HanpasieHue OBP u
xapakTep npoaykToB. Juddy3noHHblil 1 MeMOpaHHBII
MOTEHLUAJbl, UX OMOJIOTHYeCKOe 3HAUCHHUE.

4. Ponp OBP B 6HOJIOrHYECKUX CHCTEMaX.

1.8.KoMriekcHbIe
COEIUHEHUS.

1. KoopauHannoHHas TeOpUsl CTPOCHUST KOMITJIEKCHBIX
coequHenuit Bepuepa. CtpoeHue KOOpJMHALMOHHON cepsl:
KOMILIEKCO0Opa3oBaTeb, KOOPIMHALIMOHHOE YUCIIO, JIUTAH/IbI,
JIOHOPHBIE aTOMBI JINTAH/IOB, IEHTAHTHOCTh. | eomeTpust
KOOP/AMHAIIMOHHOM cepbl, BHELTHEC(HEPHBIE HOHBI.

2. YcTOMUNBOCTh KOMIUIEKCHBIX COEJUHEHUM B pacTBOpax.
KoHcTaHTBI ycTOMYNBOCTH, KOHCTAHTBI HECTOUKOCTH. PaKTOPBI,
BJIUSIIOLINE HAa YCTOMYNBOCTh KOMIUIEKCHBIX COEIMHEHUI B
pacTBopax.

3.Xemnarsl, BHYTPUKOMIUIEKCHBIE COEIMHEHMUS, 3apsn
KOMILIEKCO0Opa3oBartesl.

1.9. XuMusg HeMeTaIOB

1. OOmmue cBOWCTBA HEMETAJLIOB.

2. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB B IEPUOIMICCKOI
CHCTEME JIEMEHTOB,

3. @wusuyeckre CBOICTBA U CTPOSHUE, XUMHUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB W TJIABHBIX COCIMHEHUH, MOIydeHHE U
npumenenne anemeHtoB  IV-VII tpymn A moarpynn
MIEPUOUYECKON CUCTEMBI




1. ®wusnueckue ¥ XMMHUYCCKHE CBOMCTRA S-, P- , d-MeTauioB,
1.10.XumMust MeTajLI0B

3aKOHOMCPHOCTHU U3MCHCHUA CBOMCTB METAJIJIOB B nepruogax

KonrakTHasi pa6ora ofyyawinuxcsi ¢ nmpemnojaaBartejieM (3aHATHS CEMHHAPCKOr0 THNA- CEMHUHAPBI,
NPAKTHYECKHUE 3aHSATHS, TPAKTHKYMBI, J1a00paTOpHbIe PaG0Thl, KOJUIOKBUYMbI H HHbIE AHAJIOTHYHbIE
3aHSATHS)

Tenta ®opma U METO, TPOBEICHUS TpymoeMKoCTb,
3aHATHUS 9acoB

1.1. Beenenue B nucuuiuinay. CTEXHUOMETPHSI. ['pynnoBas pabota
Knaccel HEOpraHM4eCcKrux BEIIECTB. 4
1.2. CkopoCTh XUMHUYECKUX PEAKIIHH. JaGopatopHas pabora*
XHUMHYECKOE PABHOBECHE 2
1.3.PacTBOpBI. Jlaboparopnas paborta* 2
1.4.Ctpoenue aroma. ['pynmoBas pabota 4
1.5. Xumuueckas CBA3b. ['pynmosas pabota 4
1.6. [Mepuomuueckwii 3axoH /[.1. Menpeneena. ['pynmoBas pabota 4
1.7. OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE

JlaGopartopnas padora*
peaKIu. 2
1.8. KommiekcHble coeIMHEHUs Jlaboparopnas paborta* 2
1.9. Xumust MmeTasiioB ['pynmoBas pabora 4
1.10. Xumus METAIIIOB ['pynmoBas pabora 4

- yueOGHBIE 3aHATHS, OOECIEUMBAIONINE PA3BUTHE y OOYJAIOMMXCS HABHIKOB KOMAHIHOW paboOTHI,
MEXJIMYHOCTHOM KOMMYHUKAIUH, IPUHATHS PEIICHUM, JIUIEPCKUX KayecTB B 1 pa3nerne — 8 yacos.

CamocrosiTesibHast padoTa

Tema HaumenoBanwue
TpynoemMKocTh, 4acoB

OIIEHOYHOTO CPEeNICTBA
1.1. Beenenwue B auctmmmiHy. Crexuomerpust. Kitaccsl 6
HEOPraHWYECKHX BEIIIECTB.
1.2. CKOpOCTh XMMUYECKHUX PEAKITUNA. XIUMIICCKOES 6 TectupoBanue
DABHOBCCHC. Brinonnenue
1.3. PacTBOpEI. 6 5 546
1.4 Crpoenrie atova 6 KOHTPOJBHOMN pabOTHI
1.5. Xummyeckas CBSI3b. 6 Y4acTHe B IPYIIIOBLIX
1.6. Ilepnoguueckuii 3akon JI.J1. Menneneesa. 6 obeyxraenmax (yeTHblit
1.7. OKuCIUTENPHO-BOCCTAHOBHUTEIEHBIE PEAKIHNL. 6 onpoc)
1.8. KomIiiekcHbIe COeIITHEHNSI. 6
1.9. Xumus mMeraymioB 5
1.10. XumMust MeTasioB 5

Paznen 2. AHaIMTHYECKASI XUMHUSA
KonTakTHasi padoTa 00y4yanmuxcsi ¢ npenojaanaresieM (3aHSITHS JIEKIIMOHHOTO THIIA)

Tpynoemxko
Tema Bonpocst pyA
CTh, 4aCOB
2.1TeoperuyecKkie OCHOBEI 1. Ilpenmer aHaMUTUYECKON XUMUHU.
AHAITUTHICCKON XUMHUH 2. Kimaccudukarus MeToI0B aHaN3a. 2

3. Be1Gop Meroza ananmusa.

2.2. Xumuueckoe paBHoBecHe | 1. DieKTponuTHyecKas AMcconranysl. DNEeKTPOIHTHI cliadble U
B TOMOT'€HHBIX CUCTEMAX. CHJIbHBIE.

2. Bonoponuelii mokazatens. Bennunna pH xak ycnoBue 2
TIPOBE/ICHNUS AaHATMTUYECKUX peakivil. Berancnenne
koHuenTpauuii nonos H' u OH', u pH B pactBOpax KUcIor,




OCHOBaHMII.

3. BydepHble pacTBOPBL, UX MPUMCHEHUE B aHAJTUTHYCCKOM
npaktuke. Pacuer pH OydepHbIX pacTBOpOB.

4. T'maponus conel, ero poib B aHaim3e. DakTopsl, BIUSIONIME HA
TITyOMHY MPOTEKAHHS THAPOIUTUYSCKUX PEAKIIUA.

2.3. XuMurieckoe paBHOBECHUE
B I'CTCPOr€HHbLIX CUCTEMAx.

1. ITpousBeneHre pacTBOPUMOCTH. Y CJIOBHSI OOpa30BaHUS
0Ca/JTKOB.

2. BnuisiHre OTHOMMEHHBIX HOHOB Ha paCTBOPUMOCTb
MaJIOPaCTBOPUMBIX AJIEKTPOIHTOB.

3. Conesoti 3 dexT.

4. JIpobHOE OcaKIIeHHE.

5. PacTBOpeHne ocaiKoB.

2. 4. KauecTBeHHBII aHAIN3.

1.3amaya Ka4eCTBEHHOT'O aHAJN3A.

2.MeTopI Ka4eCTBEHHOTO aHaTN3a.

3.AHaIUTHYECKUE PEAKITUU U YCIOBUS UX BBITIOTHEHHUS.
4.YyBCTBUTENBHOCTD PEAKIIHA.

5.Cnenmdudeckue u CeIeKTUBHBIC PEaKITHH.
6.JIpoOHBIN B cUCTEeMaTHYIECKII aHATH3.
7.AHanuTryecKas Kiaccu(UKaIus HOHOB.

2.5. T'paBumMerprueckuit
aHaJm3.

1. Meronbl KOIMYECTBEHHOTO aHaimm3a. X XxapakTepucTuka.
2. I'paBuMeTprUYeCKAN aHATTN3, €r0 CYIITHOCTh U METOIHI.
3.MexaHn3M 00pa30BaHUS OCATKOB. Y CIIOBUS OCAKICHUS
KPUCTAJUTMYECKUX U aMOP(HBIX 0CATKOB.

4.Buppl cCOOCaxaeHusI.

5.Bw160p ocamuters.

6.TpeboBaHMs K OCaKIaCMOM U IPaBUMETPUIECKOI (opmam.
7.PacueThl B TpaBUMETPUUYECKOM aHAJIMN3E.

2.6. TurpumeTpuyeckuii
a"amm3. KncnorHo-ocHOBHOE
TUTPOBAHHUE.

1.CymHOCTh THTPUMETPHICCKOT'0 aHAJTN3A.

2.MeToap! TATPUMETPUIECKOTO aHAN3a.

3.Meroapl THTPOBAHMUSI.

4.PacTBOpEI, IPUMEHSIEMBIE B THTPUMETPUIECKOM aHAITN3E U
TpeOOBaHUS MPEIBIBISIEMbIE K HAM.

5.Croco0bI BEIpaKEHUS KOHIICHTPAITNH PACTBOPOB B
TUTPUMETPUYIECKOM aHAIH3E.

6.1IpueMbl TUTpOBaHUSL.

2.7. TutpumMerpruieckuit
aHAJIN3.
Kommnekconomerpuueckoe
TUTPOBAHHE.

1.Cy1HOCTbh KUCIOTHO-OCHOBHOIO TUTPOBAHUS.
2.IlocTpoeHure KpUBBIX THTPOBAHUSL.
3.HAMKaTOPBI KUCIOTHO-OCHOBHOI'O TUTPOBAHUSL.
4. ITonOop UHIUKATOPOB.

5.MonHO-xpoMohopHas Teopust HHINKATOPOB.

2.8. Turpumerpuyeckuit
aHanmm3. OKUCIHUTENBHO-
BOCCTaQHOBHTEJIEHOE
THTPOBaHHE.

1.CyniHOCTh KOMILUIEKCOHOMETPHYECKOTO THTPOBAHUSI.
2.TpeboBaHMsI K peaKIlisIM KOMIUIEKCOOOpa30BaHUSI.
3. KoMIIeKCcOoHBI.

4. VlHmuKaTOpHI, PUMEHSIEMbIE B TPHIIOHOMETPHH.
5.CyIlHOCTh METOAA.

6. OKHCIUTETHHO-BOCCTAHOBHTEBHBIE PEAKIUH.

7. OKHCIINTETEHO-BOCCTAHOBUTENHHBIN ITOTEHITHAIL.
8. TpeboBaHus, IpebABISIEMbIe K OKHCITUTEIHHO-
BOCCTAHOBUTENBHBIM PEAKIUSIM.

9. Penokc-uHIMKaTOPHI.

10. KonnuectBennsle pacyersl B OB-TuTpoBanum.
11. Meroap1 OB-TutpoBanusi.

KonTakTHasi paboTa 00y4yalonuxcs ¢ npenojaBareJieM (3aHSATHS CEMHHAPCKOI0 THIIA)

Tema Bun pabotsr (MeTon

MIPOBENICHUS)

Tpynoemxko
CTh, YaCOB

2.1. Teopemqecm/le OCHOBEI aHAJIMTHYCCKOM XUMUH

I'pynmnoBas pabora

2




2.2. XuMI4ecKoe paBHOBECHE B TOMOTEHHBIX CHCTEMaX I'pynmoBas pabora 2
2.3. XuMuuecKoe paBHOBECHE B TETEPOTEHHBIX CHCTEMAX I'pymmoBas pabora 2
. JlabopatopHas
2.4. KauecTBeHHbII aHATN3 * patop 2

paboTa
. JlabopartopHast
2.5. I'paBuMeTprueckuii aHam3 " PATOp 2
paboTa
N JlaGopartopHas
2.6. Tutpumerpuueckuit aHam3. KucioTHo-OCHOBHOE THTPOBAHHE *paGota 4
2.7. Turpumerpuueckuii anamu3. KoMIiiekcoHoMeTpuyecKoe JlaGopartopHas™ 5
TUTPOBAHUE. pabota
2.8. Tutpumerpuueckuii anammz. OKHUCIUTETFHO-BOCCTAHOBUTEIIHHOE JlabopaTtopHas 2
TUTPOBAHHUE. *paboTa

- y‘leﬁﬂble 3aHATHA, 06ecnelmBa10Hme Pa3BUTHE Y oﬁyqammnxm HAaBbIKOB KOMaH}]HOﬁ paﬁOTbI,
MEKJIHYHOCTHOM KOMMYHUKaAIUH, MIPUHATHUS pelnelmii, JIUAEPCKHUX KAYECTB B pasaejie 2 —12 yacoB
- y‘leﬁﬂble 3aHATHA, 06ecnelmBa10Hme Pa3BUTHE Y oﬁyqammnxm HAaBbIKOB KOMaH}]HOﬁ paﬁOTbI,

MEKJIHYHOCTHOM KOMMYHHUKaAIUH, MPUHATUSA pelnelmii, JIUAEPCKUX KAYECTB BCEro —20 yacoB

CamocTosiTeqibHAsA padoTa

Tema Tpynoemxocts, KoHnTpons
4acoB
2.1 Teopernueckrie OCHOBBI aHATUTHIECKON XUMUHT 6 TectupoBanue
2.2. XvMHYecKoe paBHOBECHE B TOMOTGHHBIX CHCTEMaX. 6 Beimonsenue
2.3. XuMH4eckoe paBHOBECHE B I'€TEPOr'€HHBIX CHCTEMaX. 6 KOHTPOJIbHON
2. 4. KayecTBeHHBII aHAII3. 6 paboTst
2.5. T'paBuMeTpidecKuii aHams. 6 Ydactue B
2.6. Turpumerpryeckuii aHanm3. KucioTHO-0CHOBHOE THTPOBAHME. 5 I'pyHNIOBBIX
2.7. TutpuMeTprueckuii anaims. KOMIUIEKCOHOMETPHIECKOE TUTPOBAHUE. 5 0603’)’(&?}1“’17‘
2.8. Turpumerpuyeckuii anami3. OKHUCIUTETBHO-BOCCTAHOBUTEBHOE 5 (yermpiid
THTPOBAHUE. onpoc)
4.4 TemaTruecKuii TUIaH MO 3a09HOM popme 00ydeHUs
Pa3gen 1. Heopranuyeckasi XaMus
KontakTHasi padoTa 00yyanoumuxcs ¢ npenoaasaresieM (3aHATHS JIEKIIMOHHOI0 THIIA)
TpynoeMKocTb,
Tema Bompocel 4acoB
1.4. Ctpoenue aToma. 1 CoBpemeHHOe peAcTaBIeHUE O CTPOCHUH aToMa C
TOYKH 3pEHHS KBAHTOBOW TEOPHUH, KBAHTOBBIE YHCIIA,
SHEpreTUYECKUe YPOBHU U TIOYPOBHH aTOMa, AaTOMHBIS
opOuTaNy, MPUHITHITHI 3AITOTHEHHST aTOMHBIX OpOHTAIIEH, 1
CIIOCOOBI 3aITUCH AIIEKTPOHHBIX (DOPMYIT aTOMOB.
2. ITpuHIMn MUHUMAIBHOM 3HEPTUU.
3. IlpaBuna KieukoBckoro.
4. Ipunuun [aymu. [pasuino XyHaa.
1.5. XumMmueckast CBsI3b. 1. Ilpupona xumuyeckoit cs3u. Teopun oOpa3oBaHUs
KOBAJICHTHOW CBSI3U: METOJ BaJIeHTHBIX cBs3el (MBC),
TEOpHsi TMOPUIM3ALIMY M aTOMHBIX OpOUTANICH.
KpaTtHocTh 1 mossipHOCTs KOBaJIEHTHOM cBsi3u. CBOIMCTBa
KOBAJICHTHOM CBSI3H: JUIMHA U SHEPTUs, HACHIIAEMOCTh U
HAIPaBJICHHOCTb. 1
2. Vlonnas cBs13b, pupoza oOpa3oBaHuUs U CBOKCTBA. 3.
Merannyeckas cBsi3b, IPUPOJa 00pa30BaHUs U
CBOIICTBa.
4. MexXMOmeKyIsIpHOE B3aUMOICHCTBIE, BOIOPOHAS
CBSI3b.




| | 5. TloHsTHS BaJIEHTHOCTH U

CTCIICHU OKHUCJICHUA. |

KonTakTHast paboTa od0yuyaromuxcs ¢ npenogaBaresieM (3aHATHA CEMUHAPCKOro THIA)

Tema Bug pabots! (MeTox TpynoeMkocTs,
MIPOBEACHUS 4acoB
1.2. CkopoCTh XUMUYECKUX peakiuii. XUMHUYECKOE JlaGopartopHas paboTa
paBHOBECHE. 1
1.3.PactBOpBI. JlabopaTtopHas pabota 1
CamocTosiTeqibHAsA padoTa
Tpynoe
Tema MKOCTb, Kontpomns
4acoB
1.1. Beenenue B mucipminay. Ctexmuomerprst. Kitacchl HeopraHmIecKux
BEIIECTB. 10
1.2. CKOpOCTh XUMMYECKUX PeaKiuii. XMMUUECKOE PABHOBECHE. 10 Tectuposanue
1.3. PacTBopbL. 10 BeltosiHEHHE KOHTPOIBHOU
1.4. Ctpoenue aToma. 10 paboTbi
1.5. Xumudeckasi CBSI3b. 10 Yuactue B TPYIIIOBBIX
1.6. ITeprnompaeckuii 3akon JI.M1. Menneneena. 10 obcyxnennsx (yCTHBIH onpoc)
1.7. OKuCIMTETLHO-BOCCTAHOBUTEIBHBIC PEAKITHH. 10
1.8. KomriiekcHbIE COeTITHEHNSI. 10
1.9. XviMuist HeMeTaIIoB 10
1.10. Xumust MeTaIuioB 10

Pa3zgen 2. AHaIuTHYEeCKAs XUMHUS

KontakTHasi padoTa 00yyanoumuxcs ¢ npenoaasaresieM (3aHATHS JIEKIIHOHHOI'0 THIIA)

TpynoeMk
Tema Bomnpockr OCTb,
JacoB
2.1. Teopernueckre OCHOBBI 1. IIpemmer aHaMUTHYECKON XUMUH.
AHATUTUIECKON XUMUHU 2. Knmaccudukarys METOIOB aHaJH3a. 1
3. Be1bop Meroza ananmsa.
2. 4. KauecTBeHHbII aHAH3. 1.3amaua KaueCTBEHHOT 0 aHAIU3A.
2.MeToaBI Ka4eCTBEHHOIO aHAIN3A.
3.AHaMTUTUYECKUE PEAKIINU U YCIOBUS X BBIIOIHEHHUSL.
4. YyBCTBUTENBHOCTh PEAKLUN. 1
5.Cneunudeckue U CeJIeKTUBHbIE PEAKIIH.
6./IpoOHBI 1 cUCTEMaTHYECKUH aHAIN3.
7.AHanuTr4ecKas Kinaccu(uKalus HOHOB.
KonTakTHasi padoTa 00y4yanmuxcs ¢ npenojganaresieM (3aHATHSI CEMUHAPCKOI0 THIIA)
Tema Bun pabotsr (MeTon TpynoeMKocTb,
MIPOBEJICHHS) JacoB
2.5. I'paBuMeTpryecKril aHan3. JlaGopartopHas paboTa 1
2.6. Tutpumerpuueckuii ananuz. KucioTHo-0CHOBHOE TUTPOBAHHE. JlabopaTopHas paborta 1
2.1. TeopeTnyeckre OCHOBBI aHATIUTHIECKOW XUMUHU I'pynmosas pabora 1
2.2. XuMH4ecKoe paBHOBECHE B TOMOTEHHBIX CHCTEMax I'pynmnoBas pabora 1
CamocTosiTeJibHas padoTa
Tema Tpynoemxocte, KonTtpons
JacoB
2.1 TeopeTnueckre OCHOBBI aHATUTUYECKON XUMUHI 12 TectupoBanue




2.2. X¥IMUUYeCKOe paBHOBECHE B TOMOI'€HHBIX CUCTEMaX. 12 Brinmonunenue
2.3. XvMHU4ecKOe paBHOBECHE B T€TEPOreHHBIX CHCTEMaX. 12 KOHTPOJBbHOU

2. 4. KaueCTBEeHHBIN aHaIN3. 12 paboThI

2.5. I'paBuMeTpryecKuii aHau3. 12 VYyactue B

2.6. Tutpumerpuueckuii anani3. KucioTHO-0CHOBHOE TUTPOBAHHE. 11 T'PYIIOBBIX

2.7. Tutpumerprdeckuii aHamm3. KoMIiekcoHoMeTprieckoe TUTPOBaHHE. 11 00CYKICHHSIX
2.8. Turpumerpuyeckuii aHanm3. OKUCIUTETLHO-BOCCTAHOBUTEIEHOES 11 (ycTHBIi ompoc)
TUTPOBaHHE.

5. MeToauyeckne yKazaHus JJs 00y4AKOUIUXCS 10 OCBOEHHUIO JUCIHUNIMHBI

OCHOBHBIMU BUIaMHU YIICGHBIX 3aHITUN 10 JAUCHUITIINHE <<HeopraHquCKa;I N aHAJIUTHYCCKas XUMUSI» U
OpraHu3aliuOHHBIMHA (bOpMaMI/I O6y‘-IeHI/ISI ABJIAIOTCA: JICKIUA, 3aHATHUA CEMUHAPCKOI'O THUIla, KOHCYJIbTallWs,
caMmocTosTeNlNbHas paboTa 00y4aroerocs

Jlextus sIBISIETCS OHUM W3 BAKHEHIIINX BUIOB YIEOHBIX 3aHATHH M COCTABIISICT OCHOBY TEOPETHYECKOM
TIOATOTOBKH o0yuaromuxcs. Ee 11eip - 1aTh cucTeMaTU3UpOBaHHBIC OCHOBHI HAYUHBIX 3HAHHUN 110 YIeOHOU
JAUCIHUIIIINHE (MO}Iy.HI—O), AKICHTUPOBAaB BHUMAHUE Ha HanboJIee CIIOKHBIX U Y3JIOBBIX BOITPOCaX TEMBI. HCKHI/ISI
OOJDKHA CTUMYJIUPOBATh aKTUBHYIO ITO3HABATCIIbHYIO JACATCIIBHOCTh CTYJACHTOB, CIOCOOCTBOBATH Q)OpMHpOBaHI/HO Hux
TBOPYECKOI'0O MBIINIJICHU . 21.]'[51 YTCHUA OTACIIbHBIX HeKHI/Iﬁ MOT'YT IpUTJIAIIATECA BEAYUIUEC YUCHBIC U3 APYTUX
00pa3oBaTEeNbHbBIX, HAYYHBIX YUPEKACHUH, CIIEUATNCTHI U3 YUPEXKICHUH.

3aHATHS CEMHHAPCKOTO THITA — BUJ] YI€OHOI'0 3aHATHSI, Ha KOTOPOM OOYYaIOIIHECs IMOJI PYyKOBOJICTBOM
MPETNoIaBaTels BHIMOIHSIOT ONpe/IelIeHHbIE COOTBETCTBEHHO c(hOPMYITHPOBAHHBIE 331241 C IIEIBI0 YCBOCHUS
HayIHO-TCOPETHIECCKUX MONOKEHNH yueOHON AUCIUIUTMHEI (MOIYIS ), MPHOOPETEHUSI YMEHUH 1 HABBIKOB MX
MPAKTUIESCKOTO TIPUMEHEHHSI, OITbITa TBOPUYECKON JCATEILHOCTH, OBIAICHUS COBPEMEHHBIMU METO/IAMU
MPAKTUIESCKON paOOThI, B TOM YHCIIC ¢ TPUMEHEHHEM TEXHHUUECKHX CPEJICTB.

3aHATHS CEMHHAPCKOTO THITA MOTYT IMPOBOJMTHCS B POpME TPEHUPOBOK, PEIICHUH MPAKTHUECKHUX 32124,
KOMITBIOTEPHBIX MPAKTUKYMOB, TPYIIIOBBIX POEKTOB, MACTEP-KIIACCOB, JACIOBBIX U POJICBBIX UTP H T. 1.

3aHATHS CEMHHAPCKOTO THITA TPOBOJATCS B ayTUTOPUSAX WIIH B YISOHBIX JIAOOPATOPUSX, OCHAIIICHHBIX
HEOOXOJIJMMBIMH TEXHHYECKUMH CPEJICTBAMU O0YUCHHUS, BBIYUCITUTEIBHON TEXHHKOM.

KoncynbTanus — Buj y4eOHOTO 3aHSITHS, HA KOTOPOM OOYYAIOIIUICS MOMyYaeT OT MpernojaBaTelis OTBEThl Ha
KOHKPETHBIE BOIIPOCHI WIIN OOBSICHEHHSI OTJICTTbHBIX TEOPETHYECKUX TOJOKEHHUH U UX MPAKTHIECKOTO
MCTONb30BaHus. KOHCYIbTAI[K IPOBOMSATCS PETYISIPHO M HOCAT KaK WHIMBHIYaTbHBIN, TAK U TPYIIIOBOA XapakTep.
OcHoBHas 3a7a4a TPYMIIOBOT0 KOHCYJIBTUPOBAHUS — IOAPOOHOE THO0 YIIyOJIeHHOE PACCMOTPEHHE BOIIPOCOB
TEOPETHYECKOT0 Kypca, OCBOCHUE KOTOPBIX, KaK MPABHJIIO, BHI3BIBACT 3aTPYAHCHUE Y YacTH oOyvarommxcs. [To
KEJTAHHIO0 00YYAIOIIMXCS BOBMOXKHO BRIHECECHHE Ha 0OCYKICHHE JIOMOIHUTEIBHBIX BOITPOCOB, BHI3BIBAIOIINX Y HUX
0CO0BIN MHTEpEC, KOTOPBIC HE TOJTYYHIIH JOCTATOYHOTO OCBEIICHUS B JICKIIMOHHOM KYypCe.

W3ydyeHne OTACNBHBIX TEM TUCIHMILIMHBI BHEAYTUTOPHO SBJSICTCS] OJTHAM M3 BUJIOB CAMOCTOSTENLHON paboThI
U PEKOMEHJTYETCSI TS CTYACHTOB 320YHOT0 00yUYCHUSI.

CTyJeHTBI OYHOTO 00YUCHHS U3y4aroT TEMBbI [0 YKAa3aHHIO MPEoiaBaTessl MO0 Mo COOCTBEHHOM
WHUIIMATHBE B CIyJasix JTOMYNICHHBIX UMU HEOOOCHOBAHHBIX MPOIMYCKOB 3aHATUN WITH B I[eJIsIX OoJiee yriryOIeHHON
MPOPabOTKH ONMPEIeNEHHBIX TEM, BHI3BIBAIOIIMX HAYYHO-HCCIICI0BATEIBCKUI HHTEPEC 00YYaIOIerocs..

KoHTposb ycrieBaeMOCTH M Ka4eCTBa MOJITOTOBKH 00YUaIOIINXCS TOAPA3CNIeTcs Ha TeKYIHA KOHTPOJIb U
MPOMEKYTOYHYIO ATTECTAIIHIO.

Tekymuii KOHTPOJIb MPEHA3HAYCH IS MPOBEPKU XOJIa M KAYeCTBa YCBOCHHUS YUeOHOro MaTepuaa,
CTUMYJIMPOBAHUS YUeOHOW pabOThl 00YYAOIIMXCS U COBEPIIICHCTBOBAHMS METOIUKH MPOBEACHUS 3aHATHIl. OH
MPOBOJIUTCS B XOJI€ BCEX BUJIOB YUEOHBIX 3aHATHI B (hopMe, MPENyCMOTPEHHOW TEMATHUECKUM TUTAHOM C
WCIIONb30BAaHMEM TECTOBBIX 3aJ[AHUA.

[IpomexxyTouHas aTTeCTalys yCIIEBAEMOCTH M Ka4eCTBa IMOATOTOBKH O0YYarOIIUXCS MPEHA3HAUSHA JUISI
OIIPENENCHUS CTEIeHU JOCTIKEHUS YUeOHBIX I[eJIel 110 TUCIUILIMHE U TPOBOIUTCS B OpME IK3aMeHa U 3a4eTa.

OOyuJaromuecs TOTOBATCS K IIPOMEXKYTOUYHOM aTTeCTAllMU CaMOCTOATENbHO. [loaroToBKa 3akimovyaercs B
M3YYE€HUU MPOTPAMMHOT0 MaTeprala IUCIUILTUHBI C HCIIOJIh30BaHUEM JIMYHBIX 3aIMCEH, CIENIaHHbBIX B Pa00YnX
TETpajsaX, U PEKOMEHIOBAHHOH B IPOIIECCE N3YUCHUS JUCIUILINHBI IUTEPATYPHI.



6. OneHoO4YHbIEe MaTePUAJIBI 10 THCHHUIIIHHE
OneHovHble MaTepuallbl MO JUCHUIUIMHE TPEICTAaBICHHl B BUAE (OHOA OICHOYHBIX CPENICTB B
MIPWIOKEHUU A K pabouell mporpaMme AUCHHUIIIMHBI.

1. y'leﬁHO'MeTOIII/I'leCKOC U MaTEPUAJTBbHO-TEXHUYIECCKOC o0ecneyeHue AUCHHUIIIMHBI

7.1 DnexTpoHHbIE 00pa3oBarenbHble pecypchl (JOP)
Y4yeOHO-METOIUUECKOE 00ECIIEUEHUE 110 JUCILIUIUINHE

Ne ABTOp, Ha3BaHUE, MECTO U3JaHMUSI, Ccruika Ha DOP B OBC Akanemun
n/n W3/1aTeNIbCTBO, IO/l U3/IaHMSI, KOJIMYECTBO
CTpaHUI|

1 | Mopo3sosa H.I. Xumus. Tectsl, Bompockl u | https://sgsha.ru/sgsha/biblioteka/%D0%9C%D0%BE
3aJlauH. qu6Hoe HOCO6I/IC/ H.II. %D 1%80%D0%BE%D0%B7%D0%BE%D0%B2%
MoposoBa.- Cmonenck: ®IOY  BO D0%B0 %D0%9D.%D0%9F. %D0%A5%D0%B8
%D0%BC%D0%B8%D1%8F. %D1%82%D0%B5
Cumonenciaz TEXA, 2019-84¢ 9%6D1%81%D1%82%D1%8B__%D0%B2%D0%BE
%D0%BF%D1%80%D0%BE%D1%81%D1%8B %
D0%B8 %D0%B7%D0%B0%D0%B4%D0%B0%D
1%87%D0%B8_copy.pdf
2 Mopo3zoBa H.IL. Meroauueckue | https://sgsha.ru/sgsha/biblioteka/%D0%9D%D0%B5
PEKOMEH JaIlHH u 3aaHns s | YD0%BE%D1%80%D0%B3%D0%B0%D0%BD%
CAMOCTOATEIBHON paGoTEl 10 AMCLUIUIMHE D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0
%B0%D1%8F%20%D0%B8%20%D0%B0%D0%B
D%D0%B0%D0%BB%D0%B8%D1%82%D0%B8
%D1%87%D0%B5%D1%81%D0%BA%D0%B0%
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https://sgsha.ru/sgsha/biblioteka/%D0%9D%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D0%B8%20%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D1%83%D0%BA%D0%B0%D0%B7%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%BF%D0%BE%20%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8%20%D1%81%D0%B0%D0%BC%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B9%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D1%8B_copy.pdf
https://sgsha.ru/sgsha/biblioteka/%D0%9D%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D0%B8%20%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D1%83%D0%BA%D0%B0%D0%B7%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%BF%D0%BE%20%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8%20%D1%81%D0%B0%D0%BC%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B9%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D1%8B_copy.pdf
https://sgsha.ru/sgsha/biblioteka/%D0%9D%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D0%B8%20%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D1%83%D0%BA%D0%B0%D0%B7%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%BF%D0%BE%20%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8%20%D1%81%D0%B0%D0%BC%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B9%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D1%8B_copy.pdf
https://sgsha.ru/sgsha/biblioteka/%D0%9D%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D0%B8%20%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D1%83%D0%BA%D0%B0%D0%B7%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%BF%D0%BE%20%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8%20%D1%81%D0%B0%D0%BC%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B9%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D1%8B_copy.pdf
https://sgsha.ru/sgsha/biblioteka/%D0%9D%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D0%B8%20%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D1%83%D0%BA%D0%B0%D0%B7%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%BF%D0%BE%20%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8%20%D1%81%D0%B0%D0%BC%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B9%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D1%8B_copy.pdf
https://sgsha.ru/sgsha/biblioteka/%D0%9D%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D0%B8%20%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D1%83%D0%BA%D0%B0%D0%B7%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%BF%D0%BE%20%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8%20%D1%81%D0%B0%D0%BC%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B9%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D1%8B_copy.pdf
https://sgsha.ru/sgsha/biblioteka/%D0%9D%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D0%B8%20%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D1%83%D0%BA%D0%B0%D0%B7%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%BF%D0%BE%20%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8%20%D1%81%D0%B0%D0%BC%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B9%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D1%8B_copy.pdf
https://sgsha.ru/sgsha/biblioteka/%D0%9D%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D0%B8%20%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D1%83%D0%BA%D0%B0%D0%B7%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%BF%D0%BE%20%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8%20%D1%81%D0%B0%D0%BC%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B9%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D1%8B_copy.pdf
https://sgsha.ru/sgsha/biblioteka/%D0%9D%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D0%B8%20%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D1%83%D0%BA%D0%B0%D0%B7%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%BF%D0%BE%20%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8%20%D1%81%D0%B0%D0%BC%D0%BE%D1%81%D1%82%D0%BE%D1%8F%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B9%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D1%8B_copy.pdf

4 ‘ Iensdpman, M.U. Xumus: yaebuuk. — CI16.: Jlans, 2001. — 480 c. 10 3k3. ‘ 10
Hononnumenvhas numepamypa
1 Kapanerbsian, M. X. O0mias u HeopraHUYecKast XUMUs: YIeOHUK A7 By30B. — M.: 10
Xumus, 2000. —592 ¢. 10 k3.
2 | Kuszes, /I.A. Heopranuueckas xumus: yaeOauk. — M.: Jlpoda, 2004. — 592 ¢.300 3k3. 30

7.3 CoBpemenHbIe NIpodeccHOHATbHBIE 0a3bl JaHHBIX
«[apanTt-anamutuk» http://www.garant.ru

«KoncynprautlLmroc»» http://www.consultant.ru/

7.4. UndopmaniuoHHble CIPABOYHBbIE CHCTEMBI
Wudopmarmonnsie cucteMbl MuHcenbxo3a Poccun http://opendata.mex.ru/opendata/
denepanbHas ciry)k0a rocyrapcTBeHHOMN craTiucTuku. http://sml.gks.ru/

7.5 CocraB 000py10BaHUsl, TEXHHYECKHX CPEJACTB 00yUYeHHs, JUIEH3MOHHOT0 U
cB00O/IHO pacCIpPOCTPAHSIEMOro NPOrpaMMHOI0 odecreyeH s, B TOM YucJjie
0TEe4eCTBEHHOI0 NMPOU3BOACTBA

HaumeHoBaHMe y4eOHBIX
ayIMTOPHUIl 1J15
NpoBeJAeHns] Y4eOHbIX
3aHATHH U IOMeELEeHUH
IJISE CAMOCTOSITEJILHOM
padoThI

Ilepedyennb
o0opynoBaHus (B T.4.
BUPTYaJIbHbIE AHAJIOTH) U
TeXHUYECKHX CPe/ICTB
o0y4eHust

JInueH3noHHoe U CBOOOIHO
pacnpocTpaHsiemoe
nporpamMMHoe odecrneyeHue, B
TOM 4YHCJIe 0Te4eCTBEHHOI 0
NPOU3BOACTBA

VYyebnas aymutopus 325
JUIS IPOBEJICHUS 3aHATHI
JIEKIMOHHOI0 THIIA B
yaeOHoM kopmyce Ne 3,
PacMoI0KEHHOM 10 aJpecy:
214000, CmoneHnckas
obnactb, . CMOJIEHCK, yiI.
Jlennna, 1.20.

CToJ1 aIMUHUCTPATUBHBIA —
2 mr., paboume MecTa
cTymeHroB — 122 mr.,
TpuOyHa Oospmas — 1 miT.
Jocka aynuTopHas — lmiT.,
npoektop AcerP5270 — 1
HIT., DJEKTPONPHUBOA  JJIs
HACTEHHOTo 3kpaHa — 1 mit.,
HOYTOYK Asus A9 RP

1. OnepanmoHHas cUCTEMa
Windows XP, Windows 7,
Windows 10 JUTS
00pa3oBaTeNIbHBIX OpraHU3aINNA
(IToamucka Azure Dev Toolsfor

Teaching 1o porpamMmme
Microsoft Imagine Premium B
paMKax COTJIallICHUA No

1204024138 ot 01.02.2021)

2. Oducnoe IO wu3 cocrasa
nakera Microsoft Office 2003,
2007, 2010, 2013 Pro u Std
Koprnopatusnas munensus OLP
(moroBop ¢ OOO «Pureiin-
ceppucy  Ne['PC-000545 ot
26.11.2014)

3. AHTHBUpPYCHOE MPOTpaMMHOE

obecrnieueHue Kaspersky
Endpoint  Security 1  year
Educational Renewal License
(CyOnuiieH3nOHHBII JIOTOBOP

NeITO-56/20 ot 18.05.2020)

VYuebnas ayauropus 103
IUISL IPOBEICHUS 3aHATUI
CEMHUHAPCKOI0 THNA B

Crennanu3upoBaHHas
MeOenb, J0CKa ayauTopHas,
mKad BBITSHDKHOM — 2 MIT.



http://www.garant.ru/
http://www.consultant.ru/
http://opendata.mcx.ru/opendata/
http://sml.gks.ru/

yaebHOM Koprmyce Ne 3,
PAacIoIoKEHHOM T10 aIpecy:
214000, CmomeHckas
o6mnactb, . CMOJICHCK, YII.
Jlenuna, 1.20

YueOHas aymutopus 203 —
CaMOCTOSITeIbHOM padoThI
B ydyeOHOM Kopiryce Ne 1,
PacIioI0KEHHOM TI0 afpecy:
214000, CmonieHCcKas
061actp, . CMOJICHCK, YII.
Bosnbmas Coserckas, 1.10/2

Creunanu3upoBaHHas
naptsl. Kommbrorep B coope
C MOJAKIIIOUYEHUEM K CETU
WHuTepuer u obecniedenrem

J0CTyTa B
AIIEKTPO

HHYIOMH(POPMaIIMOHHO-

00pa3oBaTeNbHYI0  Cpeny

opranuzanuu— 18 mir.

1.  Onepauuonnass  cucrema
Windows 10 st
00pa3oBaTeNIbHBIX OpraHu3alui
(TToamucka Azure Dev Toolsfor

Teaching 1o porpaMme
Microsoft Imagine Premium B
paMKax COrJamIeHus Ne

1204024138 ot 01.02.2021)

2. Oducnoe IIO wu3 cocrama
nmakera Microsoft Office 2003,
2007, 2010, 2013 Pro u Std
Kopropatusnas mmmensuss OLP

(moroBop ¢ OOO «Pureiin-
ceppucy  NeI'PC-000545 ot
26.11.2014)

3. AHTHBUPYCHOE TPOTPaMMHOE

obecrieucHue Kaspersky
Endpoint  Security 1  year
Educational Renewal License

(CyOnuiieH3MOHHBIM JTIOTOBOP
NeI10-56/20 ot 18.05.2020)




Ipuinoxenne A

MuHHCTEPCTBO CeJIbCKOro xo3siucTBa Poccuiickoun Penepanuu
denepajibHOE TOCYIAPCTBEHHOE 0I0ZKeTHOE 00pa30BaTe/IbHOE YUpPeKICHHE
BbICILIET0 00pa30BaHUSA
«CMoJIeHCKasl TOCYIapPCTBEHHAA CeJIbCKOX03HCTBEHHAS aKaleMHs»

(I)OHII OICHOYIHBIX CPECACTB IJIAA IPOBCACHUA TCKYILIEI0 KOHTPOJIA U l'IpOMe)KyTO‘-lHOﬁ
arrecranmu Oﬁy‘{alOIIIP[XCSI Mo JTMCHMIIJINHE HeopranuquKaﬂ H aHAJIUTHYECCKAA XUMHUSA

Hanpasnenne noaroroBku 36.03.02. 3ooTexnus

Hamnpasnennocts (mpoduiis) nporpammel [IpoaykTHBHOE M HENPOAYKTHUBHOE
(KHHOJIOTHSI) 5)KUBOTHOBOJACTBO

Kpanuduxkanus: 6akanaBp

dopma oOydeHUS: OUHAs, 320UHAS

Cwmonenck 2024



1.0nucanue noka3aresieil 1 KpUTEpHeB OLIEHUBAHUS TUIAHUPYEMbIX Pe3yJIbTATOB
00yuyeHus 10 y4eOHOI TMCUUILIUHE

HNuaukatopsl HaumenoBan
JOCTUKCHUA ypOBeHL ue
KOMHCTCHHHIZ OCBOCHHA HHaHpreMLIe pe3yabTaThI oﬁyqe}mﬂ OI[CHOYHOr0
CpeacTBa
3HaTh: OCHOBHBIE €CTECTBEHHBIE, Tectuposa
Omonoruveckue u nMpodeccnoHaIbHbIC HUE
na-1 MOHSTUSA U METOJIbI IIPU PEIICHUU Brinonnen
Crocoben o0menpohecCHoHaIbHBIX 3a/a4, ue
000CHOBATH U COBPEMEHHBIE TEXHOJIOTUH C KOHTPOJIbH
pealns3oBath B WCIIOJIH30BaHUEM MPUOOPHO- ot paboTHI
IPO(ECCHOHAIEHO WHCTPYMEHTAJILHON 0a3bl VYuyacrtue B
H eI TeNIbHOCTH . | YMerhb: NCIIOIB30BaTh OCHOBHBIE IPYIIIOBBIX
COBPEMEHHBIC Toporoperii €CTECTBEHHbIE, OMOJIOTUYECKUE U 00CyXJIeH!
(ya0BJIeTBOPH ’ YAKICHN
TEXHOJIOTHH C TesibHO) npodeccuoHalbHbIE MOHATHS U METOABI IPU | AX (YCTHBIN
HCIOJIB30BAHUEM peteHuyn oo1enpoPecCHOHABHBIX 3aa4 o1poc)
pHOOpPHO- Baaners: HaBbIKaMu 00OCHOBAHUS U
MHCTPYMCHTAJIBHO peanuzanuu B IpoeccHoHanTbHON
it 6assl 1 JIESATEIbHOCTH COBPEMEHHBIX TEXHOJIOTHH €
HCIIOIB30BATh HCII0JIb30BaHUEM NTPUOOPHO-
OCHOBHbBIC MHCTPYMEHTAJIbHOU 0a3bl
€CTECTBEHHBIE,
OMOJIOTHYECKHE 1
npodeccroHaIbHBI TBepao 3HaeT: OCHOBHBIEC €CTECTBEHHBIE,
€ TIOHATHUS U Ouonoruueckue u npodeccuoHanbHble MOHITUS U
METO/IbI PU METO/Ibl IPU PEUICHUH
PELICHUHU K00 U obmenpoeccuoHaIbHBIX 337a4, COBPEMEHHBIX TEXHOJIOTH]
naumenosanue HJIK TEXHOJIOTHI C MCIOJIb30BaHHEM
MPUOOPHO-UHCTPYMEHTAIBHOM 0a3bl
YBepeHHO yMeeT: HCI0Ib30BaTh OCHOBHBIE
IIpoaBuHyTHI
i €CTECTBEHHbIE, OMOJIOTHYECKHE U
(xopouo) npodeccuoHanbHbIe MOHATHS U METOIbI IPU
pelieHnu oOuenpodeccuoHaNnbHbIX 3a1a4
YBepeHHO BjajJeeT: HaBbIKAMU O0OOCHOBAHUS U
peanu3anuu B npodeccuoHanabHO N
JEeSITeIbHOCTH COBPEMEHHBIX TEXHOJIOTHI ¢
UCIOJIb30BaHUEM MPUOOPHO-
UHCTPYMEHTAILHOM 0a3bl
CdopmuposaBuieecsi cicTeMaTu4ecKoe
3HaHUe:
OCHOBHBIE €CTECTBEHHBIE, OMOJIOTHUECKUE U
npodeccuoHanbHbIe MOHATHS K METOIbI IPU
peeHnH oO1ienpodeccuoHaNbHBIX 3a/1ad,
Bricokmii COBPEMEHHBIE TEXHOJIOTHH C
(0OTIM4YHO) | HCTIONB30BAHUEM MPUOOPHO-

UHCTPYMEHTAJIbHOM 0a3bl
CopopMmupoBaBmmecsi cucTeMaTu4ecKoe
yMeHHe:

UCII0JIb30BaTh OCHOBHBIE €CTECTBEHHBIE,
Ouosornyeckue u npodeccruoHalbHbIe

M C HC]




MOHSATHUS U METO/IbI TIPU PEIICHUH
obmenpodeccuoHaNbHBIX 3a/1a4
CdopmupoBasiieecsi CHCTeMAaTHYECKOE
BJIa/IeHHeE:

HaBbIKaMU 00OCHOBaHUS U

peaym3anyu B mpoecCHOHATBHON
JIeATEILHOCTH COBPEMEHHBIX TEXHOJIOTHH C
UCTIOJIB30BaHUEM MTPHOOPHO-
WHCTPYMEHTAJIBHOMN 0a3bl

2. Onucanue mKAaJj OICHUBaAHUA

2. Onucanue MKAaJ OLeHUBAHUS
2.1 lIkana orleHWBaHMS HA ATAIE TEKYIIEro KOHTPOJIS

OrtcyTcTBHE IToporossrii N
TexHonorus IIponBuHYTHIN .
ycBOeHUS (HIKe | (YIOBJIETBOPUTEIN Bricokuii (0TIMYHO)
OLIEHUBaHUS * (xoporo)
TIOPOT'OBOT'0) BHO)
BrinonHenue
TECTOB
(TpaBUIIBHBIX 8 1 meHee 9-11 12-13 14-15
OTBETOB M3 15
BOITPOCOB)
HE BBITIOJTHEHO
BrinonHenue pEIIEHBI BCE
o WJIN BCE BCE 3aJaHU
KOHTPOJIbHOM pEemeHo TOIBKO 3a/1aHus, HO
3aJaHAS perieHsl 6e3
paboThl OITHO 3aJIaHue AMEIOTCS
peleHbl W11 (0
OINOKH
HENPaBHIHEHO
VYyactue B OTCYTCTBHE eMHAYHOE aKTHBHOE BrickazpiBanue
TPYIIIOBBIX y4acTHs BBICKa3bIBaHHE ydacTue B HECTaHJIAPTHBIX
00CYyKIEHUAX o0cyXIeHnn CYXKIEHUH C
(ycTHBI orpoc) 000CHOBaHUEM TOYKH
3peHws

* v
CryneHTsl, TOKa3aBIIMEe YPOBEHb YCBOCHHUS HUXKE ITOPOTOBOT0, HE JOMYCKAIOTCA K IPOMEKYTOIHON
aTTeCTAlNH 110 JUCIIUILINHE.

2.2 lllkana oyenusanusa na smane NPOMeEHCymouHou ammecmayuu (IK3ameHn 6 suoe
UMmMO0206020 mecma)

Texuonorus oneanBanust | OrcyrcrBue | [loporossrii [IponBuHYTHIHA Beicokuit
YCBOEHUS (YnOBIETBOPUTENHHO) (xoporo) (OTIHYHO)
(mmxe
ITIOPOTOBOT0)

BremonHenne TecToB 11 u meHee 12-14 15-17 18-20

(mpaBUIIBHBIX OTBETOB U3

20 BOTIPOCOB)

3. TunOBbIe KOHTPOJIbHbIE 3aIaHUA HJIM MHbIEe MATePHAJIbl, HE00X0AMMbIe Il OLeHKH
3HAHUH, YMEHHUI1, HABLIKOB M (MJIH) ONBITA JeATEJbHOCTH, XaPAKTEPHU3YIOIIMX ITANbI
(opMupoBaHMA KOMIIETEHIMII B IIpo1ecce 0CBOCHHUsI 00Pa30BaTeIbHON NPOrPaMMbl

KOMIUIEKT 3AIAHUM V151 KOHTPOJIbHOU PABOTBI

IJIA TEKYIIEero KOHTPOJIsA 1o TUCHUIIIMHE Heoprannqecxaﬂ U AaHAJUTHYCCKAsA XUMMUA

Pasnen 1. Heopranuyeckasi xumust
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CryneHTy mpemiararoTcsi BapHaHThl KOHTPOJIBHBIX paboT, BKIIOUYAIOIIME TPHU 3aJaHMA.
Howmep BapuaHTa KOHTpOJIBHON pabOTHI OIIpeesieTcs IpenoaaBareneM. TemaTnka KOHTPOIbHBIX
pabot chopmMupoBaHa MO MPUHIMITY COUYETAHUS TEM AUCHUILTUHBI. HammcaHuio KOHTPOJIBHOM
paboTHI JOJDKHO TMPEIIecTBOBATh M3yUEHHUE JIGKLIMOHHOTO MaTepHaja, pelieHHe 3alaHuil Ha
MPAKTUYECKUX 3aHATHAX U B TPOIIECCE CAMOCTOSATENFHON padoThl. [ yCIEHOTO BHITIOTHEHHU ST
KOHTPOJIbHOH paboThl HEOOXOJMMO O3HAKOMUTBCS C JIUTEPATYpOW, CIMCOK KOTOpOH JaH B
pasznerne 6 pabouei mporpammel «llepedeHs OCHOBHOM U JJOTIOJTHUTEIHHON JIUTEPATYPHIY.

J14 BBIOJTHEHUS! KOHTPOJIbHOM paboThl OTBOIUTCS 2 aKaJAEeMHUECKUX yaca.

BAPUAHT - 1.

1. 3apauya. Vcnonb3ys kakue (pakTopbl MOKHO CMECTUTH PABHOBECHE T'€TEPOr€HHON peaKIuU
Cr,03 + 3CO == 2Cr + 3CO2 + Q
OtBet oOocHyiliTe. Hanumure BblpaXeHne KOHCTAaHTbl PABHOBECHSI.

2. 3aoanun: Heobpatumerii ruaponu3. OcoOEHHOCTH ero NpoTeKkaHus. [IpuBecTd mpuMmepsl H
HaNKCcaTh YpaBHEHUS TUAPOIIN3A COJIEH 3TOTO THUIIA.
3. 3anaua Brrauciuts pH pactsopa B kotopom [OH] =6,3+103

BAPUAHT - 2.

1. 3apaua. Kak u3MeHHUTCSI CKOPOCTh peakuy Ipy yMeHbleHu teMieparypsl ot 40 g0 0 °C,
€CJIM TeMIEPATypHBIA KOA(PULIMEHT CKOPOCTH peakuu paBeH 47

3aoanusn: Jloxazats amporepHsie cBoiicTBa okcuaa xpoma (111).

3. 3adanua: Hanucarts ypaBHenus ruapoiuza Fe(NO3)a.

N

IIpumepHBbIe 3aJaHUA K pa3aeny 2

BAPUAHT - 1.

1. 3amaua THcl = 0,003647 r/mut. Haiiti Hopmansaocts HCI.

2. 3apava Paccuuraiite: a) TUTp; 0) MOJISIPHYIO KOHIICHTPAIIUIO; B) MOJIIPHYIO KOHIIEHTPAIUIO
SKBMBAJICHTA; T') TUTP O Hoay pacTtBopa, ajs npurotosieHus 500,0 M KOTOpOro ObLIO B3STO
2,600 r qguxpomMara Kajus.

3. 3agaya CKoOJIBKO HAJI0 B3STh JUXpOMaTta Kajus JUlsl IPUroTOBIECHUS | 11 pacTBOpa, KaXKIbli
MUWUTHIATP KOTOporo cootBeTcTBOBaN Ob1 0,01 1 xene3a?

BAPUAHT - 2.

1. 3apaua Ha tuTpoBaHue U3pacxoa0oBaHo 26,75 M1 pacTBOpa COMSHOM KHCIOTHI, TUTP
kotopoii 0,003782 r/mit. Ckosabko rpammoB HCI u3pacxomoBaHo Ha B3aMMOICHCTBHE C
OTIpe/IeIIIEMbIM BEIIECTBOM?

2. 3anmaua Haecky xuopuaa kamust maccoid 0,0600 r ortutpoBanu 13,12 mi pactBopa HUTpaTa
cepebpa. Beruuciaute TUTp pacTBOpa TUTPAHTA.

3. 3amaua Berunciute MOISpHYIO KOHIEHTpaluo pactBopa HCI, ecnu Ha tutpoBanue 0,0976
r NazB40O7:10H20 651110 3aTpaueno 21,55 mi 3Toro pactBopa.

IIpumepHBIe BONPOCHI VI MOATOTOBKH K YCTHOMY ONPOCY AJISl TEKYIEr0 KOHTPOJIA
no gucuuniuHe Heopranuyeckasi M aHaIMTHYeCKAst XUMHS
IIpumepHbIe Bonpocs! K pasaedy 1.
Omeembvme na éonpocwt no meme: Pacmeoput

1. TIlo xaxum IpU3HAaKaM paCTBOPLI HOAPA3ZACIIAOTCA HA:
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o UA W

a) JKUJKUE U TBEP/BIE;
0) HACBIIICHHbIC U HEHACBIIICHHBIE;
B) pa30aBiieHHbIC ¥ KOHIICHTPUPOBAaHHbBIE?
Kakue cucrembl Ha3piBatoTCs pactBopamu? YTo y HEX 00IIEro co cMecsaMu?
Kak knaccuumupyroTcs pacTBOPSHI 10 arperaTHOMY COCTOSTHHIO?
N3 xaknX KOMIIOHEHTOB COCTOMT >KUJKUM pacTBOpP?
UTo sBISETCS] paCTBOPUTENIEM B BOJAHBIX U HEBOJIHBIX pacTBOpax?
KaxoBsl npuunnbl 00pazoBaHust pactBopoB? KakoBa mpupojia B3auMOJICHCTBUS BELIECTB B
pactBopax? TemnoBsie 3(h(eKTsl pacTBOpEHUSI.
Kakue paxTopsl BIMAIOT HAa PACTBOPUMOCTD BEIIECTB?
KakoBsl HanboJ1ee pacnpocTpaHeHHbIE CIIOCOOBI BRIPAXKECHUS KOHIICHTPAIIUH PaCTBOPOB?
Urto Ha3bpIBaeTCs KOHLEHTpaluen pacteopa?

. I[To kakoit popMyIie MOXKHO pacCUYUTaTh MACCOBYIO JOJIIO0 pacTBOpa?

. [To kaxoit popMyIie MOXKHO pacCUYUTaTh MOJISIPHYIO KOHIICHTPAIIUIO pacTBopa’?

. ITo kakoit popMyIie MOXKHO pacCUUTATh MOJISIPHYIO KOHIIEHTPAIIMIO YKBUBAJICHTA?

. Uto mokassIBaeT TUTP pacTBopa?

. Kakass u3 yka3zaHHBIX KOHILIEHTpalUi IS JaHHOTO PacTBOpa MOXET OBITh MEPEMEHHOMU:

IMPOUCHTHAA, MOJIAPpHAA, MOJIAJIbHAs, HOpMa.TII)HaSI?

.Kakast u3 yka3aHHBIX KOHLIEHTpalMi sBIsSeTCS OOBEMHON: NPOIEHTHAs, MOJISUIbHAS,

MoJIsipHasi, K03(pPUIIMEHT pacTBOPUMOCTHU?

Omeemvme Ha 60RpPOCbL O meme: CmpoeHue amoma

1.

2.
3.
4

~No

10.
11.
12.
13.
14.

15.

B gem 3akirouaeTcst KOPIyCKyJISIpHO- BOJTHOBOU Jyaju3M dJIEKTpoHa?

CdopmynupyiiTe npuHITUT HeonpeaeneHHocTn [ eitzenbepra.

Bun BosHoBO# dyHKIMK. UTO XapakTepu3yeT KBajapaT MOIyYJIs BOJJHOBOW (GyHKITUN?

Kakue Tpu KkBaHTOBBIE YHCIia BBOASTCS MpH pelieHnu ypaHeHus pénunrepa ans atoma
Bojopoa? Kakue 3HadeHHsI MOTYT IPUHUMATh 3TH KBAHTOBBIE YMCIIA U YTO OHU O3HAYAIOT?
UeM oTnmyaeTcs NOpAAKOBBIA HOMEp AJIEMEHTA OT €ro MaccoBoro uncia? Kakas u3 stux
BEJINYUH SBIIETCS OCHOBOM Il XUMUYECKON XapaKTEPUCTUKHU dIeMeHTa?

3HauYCHHEM KaKOro KBAaHTOBOTO YHCIIa pa3inyarorcs S-, p-, d-, f-opouranu?

Uto HazwiBaeTcs eproioM? UTo 00IIero y 2IeMeHTOB, HAXOASAIINXCS B OJTHOM TIeproie?
UTo Ha3bIBaETCS TPYIIION MEpUOANIECKOM crucTemMbl? UTo roBopsT OykBel A u b mocie
HOMeEpa IrpyImbi?

Uto o011ero y 3J1eMEHTOB, CTOSIIIUX B OAHOM noarpymnmne? B uem cXoaCTBO U pa3iauyue y
AJIEMEHTOB, PACIIOJIOKEHHBIX B Pa3HBIX MOATPYINAaX OJHON TPYIIIbI?

[Touemy XxuMuYeckre CBOWCTBA MEPEXOIHBIX JIEMEHTOB B Mpe/eiax MeproJia U3MEHSI0TCS B
MEHBLIEH CTENeH!, YeM Y HeTIePEXOJHBIX 3JIeMEHTOB?

V 3JIeMEHTOB KaKOTO MepHoia HAYMHACT 3aM0JHAThCs d- MoaypoBeHb?

Uemy paBHO OpOHUTaAILHOE KBAHTOBOE YUCIO 3p- dNeKTpoHa?

CKOJBKO 3JIEKTPOHOB JOJKEH MPUHATH aToM 15-r0 aneMenTa llepuoanyeckoil cucteMsl st
TOT0, YTOOBI MPHOOPECTH YCTOMUUBYIO SNIEKTPOHHYIO KOHPUTYPALIUIO HHEPTHOTO ra3a’?
Hon HEeKOTOpOTO 21IeMEHTa € 3apsAI0M 2- UMEET TaKyIo K€ AIEKTPOHHYIO KOH(UTYpaLIHIO,
KaK MHEPTHBIN ra3 aprod. Onpenenure 3apsij spa 3TOro 3JeMEHTa.

[lepeuncnuTh KBAaHTOBBIE YKCIIA U KAKOBA UX CYIIIHOCTb.

IIpumepHbIe BONPOCHI K pasaey 2.
Omeembvme na éonpocwt no meme: Kauecmeennwiit ananus

1. Ananutnueckue peakuuu. TpeOoBanus, npeabsBiseMble K HUM. OOHapyKMBaeMbIii
MUHUMYM.

2. Crietrgeckyie ¥ CeNIeKTUBHBIE PEakiivy (IaTh ONpe/ieNieHHe, IPUBECTH PUMEPHI).

3. ApoOHBbIi 1 cUCTEMATHYECKUN aHAIIH3.

4. Yto Takoe MacKUpOBKa HOHOB?
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5. OtkperTie katnonoB NH4*, Ca?*, K*. Ykasars BHemHuii s3dpdext peaxiuii. Kakue u3
[IEPEUNCIIEHHBIX KAUECTBEHHBIX PEAKLU BBIIOIHSIIOTCS KaleJIbHBIM U
MHKpPOKpHUCTaJUIOCKOmueckumu crocodamu? Jns nonos NHs* u Ca?* mancars ypasBHeHus
KAaueCTBEHHBIX pEeakLUii B HOHHOM U MOJIEKYyIsipHOM Buje (cM. JIP Nel —gactp A).

6. OtkperTe aruonos SO4%, PO+, NOs". Vkasats BHemHuit ¢ dekT peakuuii. Jisg anuona
SO+ HamucaTh ypaBHEHNE KaueCTBEHHO! PEakiuy B HOHHOM M MOJIEKyIapHoM Buje (cm. JIP
Nel —yacts A).

7. Yto Takoe rpymnioBoil peareHr?

8. Ha yem ocHOBaHa aHanmuTHUYeCKast Kiaccuukanus KaTHOHOB? CKOJIBKO TPYII KATHOHOB
BoiaensioT? [pusenure npumeps! katuoHos |, |l u 11l ananmuTrueckux rpynm.

9. Ha yem ocHOBaHa aHaJIMTHYECKAs Kiaccuukamms anHnoHos? [IpuBenure mpuMepbl aHHOHOB
Pa3IMYHbIX AHAIUTUYECKUX IPYIII.

10. B ueM paznuumne Mexay Makpo-, MUKPO- 1 TIoJlyMUKpoaHanu3oM? Kakoi U3 mepeuncieHHbIX
METOJIOB MCTOJIb30Baicsi Bamu B mabopaTopHoit nmpakTuke? B uem ero mpenumymiecTBo?

11. Ilepeuncnure onepamuu, IpUMeHsieMble B IOJTyMUKpoaHanu3e?

12. CymHoCTh «CyX0ro» U «MOKPOI0» CIIOCOOOB BBIITOJIHEHUS aHAIUTUYECKUX PEAKIIHIA.

13. OcHOBHBIE IPUHIUIIBI KAYECTBEHHOTO aHan3a. O0J1acTH IPUMEHEHUSI.

Omeemovme na eonpocot no meme: Ipasumempuueckuil ananus

1. OGnactu npUMEHEHHUs TPaBUMETPUUECKOT0 aHallM3a, €ro MPEeUMYILEeCTBa U HETOCTaTKH.

2. [IpuBenuTe MOCIEA0BATEIBLHOCTD ONEPAlIMil B TPABUMETPHUUYECKOM aHAIIH3E.

3. KakoMy npuHIuny noauuHseTcst oToop cpeaneit mpo6si? B yem 3akirodaercs nmpuem
KBapTOBaHUs?

4. TpeboBanus K BelrMurMHaM HaBecKu. KakoBbl peKOMeHIyeMble BETUYMHbBI HABECKU JJIS
KPUCTAITMYECKUX U aMOp(HBIX BemiecTB? YeM oHU onpenensorcs?

5. Ocaxnenue. Beioop ocamurens. TpedoBanus k ocamurento. O0beM ocaauTers.

6. Uem ciemyer ocaxzaath HoHbl Ca?t - pactBopoM NazC204 mmi (NH4)2C204? ITouemy HOHBI
Ba?* ocaxmaroT cepHOil KMCIOTOM, a He pacTBopoM NaSO4?

7. Kpatko oxapakTepu3yuTe YCIOBUS OCAKACHUSI KPUCTALINICCKUX U aMOP(HBIX BEIIECTB.

8. Uto Takoe ocaxkmaeMas ¥ rpaBuMeTpudeckas Gpopmsl (mpuBeauTe mpuMepsbl). TpeboBaHus K
OCaX/IaeMOM U TpaBUMETPUUECKON popmam.

9. Coocaxnenue (onpezaenenue). [lepeunciure BUIbI COOCAXKICHUS U KPATKO MX
OXapaKTEepU3YyHTE.

10. [Touemy coocaxieHHE SABJISIETCSI HCTOUHUKOM ITOTPELIHOCTEN B TPaBUMETPUYECKOM
aHanu3e? 3a cueT KaKuX NPUEMOB MOKHO YMEHBIIUTh COOCAXACHHE?

11. JIsg yero ucnosib3yroT npoMbiBaHrue? UTo NpUMEHSIIOT B Ka4€CTBE TPOMBIBHOM KUJKOCTH?
Kakumu cBoiicTBaMu 0CaJIKOB PYKOBOJACTBYIOTCSI IIPU BEIOOPE MPOMBIBHOM KUAKOCTU?

12. ®akrop nepecuera (onpeaeneHue, MPakTHIeCKoe 3HAYCHHE ).

Omeemovme na eonpocol no meme: Tumpumempuueckuit ananus

1. CymHoCTh TUTPUMETPUYECKOTO aHaIn3a. UTo Takoe TUTPOBAHUE, TOYKA YKBUBAJICHTHOCTH?
CriocoObl ycTaHOBJICHHS TOUKH SKBUBAJICHTHOCTH.

2. CocoObl BeIpaKEHUS KOHIIEHTPAIIMU PaCTBOPOB B TUTpUMETpUUYECKOM aHanuse. [IpuBenute
COOTBETCTBYIOIINE (DOPMYIIBI.

3. YTo NIexHT B OCHOBE KJIacCU(PUKALIMU METOJIOB TUTPUMETPUUYECKOTO aHanmn3a. Kpatko
OoXapakTepu3yhTe Kaxkaplii MmeTo1. [I[pumeHeHne TuTpUMETPUIECKOTO aHaIn3a.

4. CraniapTHbIE U CTaHAPTH3UPOBAHHBIE PACTBOPHI. TpeOoBaHMUs, IPEABSIBISIEMbIE K CTAHAAPTHBIM
BeniectBaM. CTaHIapTHBIE U CTaHAPTU3MPOBAHHBIE PACTBOPBI B KUCIIOTHO-OCHOBHOM TUTPOBAHUU.
[IpuBenute npumMepbl. PopMyIibl pacyeTa Macchl BEIECTBA ISl IPUTOTOBJIEHHUS CTAHJAPTHOTO
pacTBOpa, pacueTra TUTpa U HOPMAIbHOW KOHIEHTPALMU CTaHIapPTHOTO pacTBOpPA, pacyera
KOHIEHTPAIUU CTaHAAPTU3UPOBAHHOTO PacTBOPA.

5. CyIIHOCTh KUCIOTHO-OCHOBHOT'O TUTpOBaHUs. UTO Takoe TouKa SKBUBaJIEHTHOCTU? B Kakoii
obmactu 3HaueHH pH TeXKUT TOUKa YIKBUBAIIEHTHOCTH MIPU TUTPOBAHUM: ) CUIIBHOMN KHCIOTBI
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CHJILHBIM OCHOBaHUEM (MM Ha000poT); 0) craboii KUCIOTH CHIIBHBIM OCHOBAHHEM; B) cl1aboro
OCHOBaHMs cWJIbHOW KucnoToi? [IpuBectu npumepsl U 00bSICHUTE. OOBSICHUTH, BO3MOXKHO JIU
TUTPOBaHUE cN1a00# KHCIOTHI CIIa0BIM OCHOBAHUEM.

6. Bei0op mHaMKaTOpa B KUCIOTHO-OCHOBHOM TUTPOBaHMU. UTO Takoe 06JacTh nepexoaa u
MoKa3aTeslb TUTPOBaHUs MHANKaTopa? VoHHas Teopusi MHANKATOPOB Ha MPUMEpe
benondranenna.

7. NorHo-xpoModopHast Teopust MHIMKATOpoB. [IoHsTHE 0 XpoModopax 1 ayKCoXpoMax.

KoMmiekT NMPUMEPHBIX TECTOB VISl TEKYHIETI0 KOHTPOJISA
no aucuunianie Heopranumueckasi M aHATMTHYECKAS XUMHS
TecThl O TUCIUIUIMHE COEPKAT OCHOBHBIE BOIIPOCHI 10 TeéMaM, BKIIOUEHHBIM B pab04yio
MporpaMMy JTUCHMIUIHHBI. Ka)k1oMy CTy/eHTY IIpH TECTHPOBAaHUH 110 AUCHUIUIMHE MpeocTaBisercs 15
BOIIPOCOB, HA KX bl U3 KOTOPBIX JaHbI BAPUAHTHI OTBETOB, TOIBKO OJUH U3 HUX SIBJISETCS
npaBUiIbHBIM. CTYIEHTY HEOOXOIUMO BBIOPATh MPAaBUIILHBINA OTBET M3 MPEIIOKEHHBIX €My BADHAHTOB
OTBETOB. /{7151 BEIOJTHEHHUS TecTa OTBOAUTCS 45 MUHYT.

KOMIUIEKT TECTOB
no qucuuminHe «Heopranumdeckasi M aHaAIUTHYECKAsA XUMHSA» /15l TEKYIEr0 KOHTPOJIA.
IIpumepHbIe TeCcThI A1 KOHTPOJsA no pa3neay 1 (Heoprannyeckasi XumMmus)
Tema: PacTtBopsbl. Cioco0b1 BhIpa:keHUs] KOHIEHTPAIUM PACTBOPOB

3aoanusn c evloopom omeema:
1. B 1a60paTOpHBIX YCJIOBUSX PACTBOPUTETb MOKHO OTIEJIUTH OT PACTBOPEHHOI'0 BellleCTBA:

a) IeKaHTaIMei; 0) meperonkoi
B) GUIBTPOBAHUEM; T') OTCTauBaHUEM
2. Ha pacTBOPMMOCTB YIVIEKHCJIOrO ra3a B BOJIe He BIIMSIET:

a) JTaBIICHUE; 0) TemmepaTypa
B) CKOpPOCTH IIPOITYCKaHHUs TOKa ra3a;
T') XUMUYECKOE B3aNMOJICHCTBHE Ta3a ¢ BOIOKN
3. PactBopumocts Bemect B psiny AGCl — AgBr — Agl:

a) YBETTUIHUTCS; 0) YMCHBIIIHATCS,
B) HE U3MEHSCTCS; T) YBEIIMUMBAETCSA, a 3aTEM YMEHBIIIAeTCs
4. Tlo kaxoii (popMysIe MOKHO PACCUNUTATH MOJISIPHYI0 KOHLIIEHTPALMIO pacTBopa?

a) ® = m(s-sa) / m(p-pa); ©6) C=n/V
Bym=V- p; r) m(p-pa) = m(s-a) + m (H:0)
5. MaccoBas 10J151 KPHCTA/UIM3ALMOHHON BOABI B KPUCTALIOruapare x;iopuaa kodanabra (11) paBna
45,38%. ®opmyJia 3TOro KPpUCTAJJIOTHIPATA:

a) COClz . 6H20; 6) COClz . 4H20
B) COClz . 2H20; r) COClz . Hzo

6. Cwmemaiuu 50 ma 0,1 M pactBopa HC1 u 50 ma 0,1 M pacrsopa NaOH. Moasipuas konuenTpanusi NaC1l

B MOJIy4eHHOM pacTBOpe paBHA (MOJIb/JI):

a) 0,10; 6) 0,05;
B) 0,20; r) 0,02
7. Ocanok xaopuaa cepedpa (1) Beinmagaer npu 106aBJIeHHU pacTBopa HUTpaTa cepedpa (l) k pacTBopy:
a) NaCl, 6) KCIO4;
B) FeCls; r) KCIO;

8. CwmemaJuu 50 mu 0,2 M pactBopa cy.ib(para amromunus u 80 mu 0,5 M pacTBopa xjiopuaa 6apusi. Macca

oOpa3oBaBLIErocs B pe3yJibTaTe peaKIUU 0CAIKa paBHA:

a) 2,33r; 0) 4,66r;
B) 6,99r; r) 9,32r

9. Yemy paBua maccosasi 10,151 (%) pacreopa NaCl, moiy4yennoro u3 20r comu u 80 M BoabI:
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10.

11.

12.

13.

14.

15.

a) 10%; 6) 20%;

B) 25%; )40 %.

Kaxkoii 00bEM BOIBI Hy KeH ISl IPUTOTOBJICHHS PACTBOPA ¢ MaccoBoil noJeit 20% u3 20 r KOH:
a) 60m; 6) 80mut;
B) 100Mmu; r) 120Mm.

Ecan maccoBast 10J1s1 cepHOIi Krca0ThI paBHA 9.8%, To YeMy paBHa MOJISIpHAs KOHIEHTPALMsA 3TOr0
pacTBOpa NpH JIOTHOCTH paBHO# 1r/mu:

a) 0,01momnb/1; 6) 0,1 moub/m;
B) 1MOIB/T; r) 10Momnb/n?
Ecan moasipHasi KOHIEHTPAIUs CePHON KMCJIOThI paBHA 0,5 MoJIb/J1, TO YeMy paBHA MaccoBast 107151

JTOr0 pacTBoOpa NpH IVIOTHOCTH paBHoOM 1 r/mu:

a) 4,9%; 6) 9,8%;
B) 49%; r) 98%

Kakoii 00éM pacTBOpa ruIpoKCcHIa HATPHUA C MACCOBOI jJ0J1eil 4% M MI0THOCTHIO paBHON 11/MJ1 HY:KHO

JJISl IPUrOTOBJeHUs 1 J1 1eMMOJISIPHOTO pacTBopa:

a) 10mur; 6) 100Mm1;

B) 200Mut; r) 500M1
YeMm oTSIMUYAETCS 1O BeJIUUYHHE MOJIsSIpHasi KOHIHEHTpauus cepnofzi KHMCJIOTBI 0T MOJ'IﬂpHOﬁ KOHIECHTPAauu
IKBHBAJTEHTA?

a) HU4eM; 6) B 3 pa3a MeHbIIIE;

B) B 2 pa3a OoJbIIe; T) B 2 pa3a MEHBIIIE.

YeM oTiIHUaETCS MO BeJIMUNHE MOJIsIpHast MacCa JKBUBAJICHTA cynb(baTa IUHKA 0T €ro MOJ'lﬂpHOﬁ

KOHIEHTPAlUuH:
a) HI9eM; 0) B 2 paza OobIiie;
B) B 3 pa3a OoublIre; T) B 2 pa3a MEHBIIIE.

IIpumepHbIe TeCcThI A1 KOHTPOoJs no pa3neay 1 (Heoprannyeckasi XumMus)
Tema: CtpoeHue aToma. Ilepuoanyeckuii 3aKoH

3agaHus ¢ BLIDOPOM OTBeTa:

HanMenbLImii paanyc nMeer aTom:

a) soSn; 0) 33 As; B) 165, r) 15P
JJ1eMeHT, HeBO30YKIeHHbI ATOM KOTOPOI0 He COMEP/KUT HeCHAPEHHBIX 3JIEKTPOHOB, - 3TO:

a) MarHwii;  0) yriepox; B) cepa;  T) KpeMHHUH
I'eomeTpuyeckyro (popMy aTOMHBIX OPOMTAJICH XapaKTepu3yer:

a) TIIaBHOE KBAHTOBOE YHCIIO;
0) moO0YHOE KBAaHTOBOE YHCIIO;
B) MarHUTHOE KBAHTOBOE YHCIIO;
T') CIIMHOBOE KBAHTOBOE YHCIIO
BoabIIMHCTBO HEMETAJIOB OTHOCUTCS K 3JIEKTPOHHOMY CeMelicTBY:

a) S —3JIEMEHTOB; 0) p — DJIIEMEHTOB;
B) d- sreMeHTOB; r) f- smemenros.
XHUMHYECKOMY JJI€MEHTY, pacnoJioxkeHnomy B |V nepuone, 1A-rpynmne, COOTBETCTByeT

pacnpezejieHHe JIeKTPOHOB MO YHEPreTHYeCKUM YPOBHSAM

2)2.8.82: 6)2.88,1: B)2818,1; 1)2,8,182
ATOM KaKOI0 3JIeMeHTa HMeeT JJIeKTPOHHYI0 Kondurypamuio 1s* 2s22p® 3s? 3pf4s!

a) KaJaui;  0) KaJbIuii; B) Gapwit; T') HaTpUit
DjekTpoHHAast KoH(uUrypauus nona Zn >* coorsercrayer popmy.ie:
a) 1s22s%2p*; 6) 1s%2s22p®3s?3p°;
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B) 15°2522p®3s?3p°3d™%; 1) 15%25°p°3s%3p°4s23d%4p®
8. Y aTroma TaJJINA BaJIEHTHBIE IJICKTPOHLI HAXOAATCH Ha opﬁnTame:

a) 6p'6s%;  6) 6s°6s’; B) 6s°4f'; 1) 65°5f!
9. Hcxoasi M3 aHAJIM3A 3JIEKTPOHHBIX CTPYKTYP aTOMOB M II0JIOKEHHS 3JIeMEHTOB B

NepHOJUYEeCKOi crcTeMe YKaKUTe, KaKoil M3 aTOMOB MMeeT 0oJibliee CPOACTBO K
3JIEKTPOHY:
a) KaJui; 0) xiop; B) Bomopox;  T) docdop
10. HanuummTe HA00P KBAHTOBBIX YHCe /ISl )J1eKTPOHOB aTOMa HeoHa. CKOJIbKO
3JIEKTPOHOB MMEIOT 3HaYeHus1 M = 1:
a) 4; 6) 3; B2 )l
11. C xakuM M3 yTBep KIeHUH CBA3aHO PacioJioKeHHe B MIPOCTPAHCTBeE Px, Py, Pz
opouTaseii:

a) DIIEKTPOCTATHYECKUM TIPUTSDKEHUEM P M DIIEKTPOHOB

0) TPaBUTALIMOHHBIM BO3/IEHICTBHEM SApa Ha SJIEKTPOHBI

B) QJICKTPOCTATUYCCKUM OTTAJIKUBAHUEM BJICKTPOHOB

F) B3aHMOIIeI>'ICTBHeM OJICKTPOHOB C BHCUIHUM MAarHuTHBIM ITIOJIEM
12. Daexrtponnas popmyaa 1s°252p°3s?3p° orBeuaer nony?

a)Ti**;  6)Br; B)Ca®; r1)S°%
13. CkoJIbKO0 3HAYEHHIT HMeeT MATHUTHOE KBAHTOBOE YHCJI0 M IS 3JIEKTPOHOB S-
NOJAYPOBHA:

a) l; 0)3; B) 5; r) 0.
14. YcTaHOBHUTE COOTBETCTBHE MEXKIY YACTHIIEH U ee DJIEKTPOH HOil KOHUTypaune.

YACTHLIA 9JEKTPOHHASL KOH®OUI'YPAIIUSA
A)C1Y 1) 1s%2s°2p°3s*3p®
b) C1*® 2) | s?25°2p®3s°3p°
B) C1° 3) 1s?2s°2p°
rycit 4) 15°2s°2p°3s®

15. YcraHoBuUTe COOTBETCTBHE MEKIY BUAOM CBSI3M B BelecTBe U GopMy 10l XHMHYECKOT0

BelllecTBA
OOPMYJIA COEJUHEHUSA BUJI CBSI3U
1)H; A) noHHas
2)Ba b) merammmyaeckas
3)HF B) xoBaneHnTHas nonsipHas
4) BaF; I') koBanieHTHAs HemoMsApHAsL
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KOMILJIEKT TECTOB
no qucnuimuinne Heopranuveckasi 1 aHaJIuTHYECKAsi XUMMS VTSI TEKYHIET0 KOHTPOJIS.
IIpumepHBbIe TecThI VI KOHTPOJIS MO pasfely 2 (AHATUTHYECKAA XUMHS)

Ykaxurte npaBuJIbHbIA OTBET:

1. B ocHoBe K1accu(pMKAIIMY METO0B THTPUMETPHYECKOTO AHAJIN3A JIEKHT:
a) crnocod TUTPOBAHUS;

0) THIT XUMUYECKOH pEeaKInu;

B) HCIIONB3yEeMbIH MHIUKATOP.

2. KosmmuyecTBo I BemecTBa B 1 M1 pacTBopa noxka3piBaeT:
a) MOJIsIpHAsi KOHIICHTPAIIUS;

0) IPOIICHTHAS KOHIICHTPALIUSL

B) MOJISIpHAs KOHIICHTPAIIHUsI SKBUBAJICHTA;

T) TUTD.

3. CTangapTHBIM Bel[eCTBOM B KHCJIOTHO-OCHOBHOM THTPOBAHUH SIBJISIETCSI:
a) COoJIsTHAs KHUCIIOTA;

0) TUAPOKCHU HATPHSI;

B) KapOOHAT HATPHSI,;

4. CTaHaapTU3MPOBAHHBINH PACTBOP B KMCJIOTHO-OCHOBHOM TUTPOBAHMU:
a) COJIsTHAs KHUCTIOTA;

0) maBeseBas KHCIIOTA;

B) KapOOHAT HATPHS;

5. Ilpu TUTPOBAHUM CHJIBHOTO OCHOBAHMS CUJIbHOW KUCJIOTOM:
a) TOYKa SKBUBAJICHTHOCTH COBITaJIacT C TOYKOW HEUTPATHHOCTH;
0) TOUKa DKBUBAJICHTHOCTH JISKHT B IIEITOYHONU 00JIACTH;

B) TOYKA DKBUBAJICHTHOCTH JISKUT B KUCIIOTHOU 00JIACTH;

T') TATPOBaHUE HEBO3MOXKHO.

6. IIpu TUTPOBAHUM €J1A00T0 OCHOBAHUS CHJILHOM KUCJIOTOM:
a) TOYKa SKBUBAJICHTHOCTH COBITAJIA€T C TOUYKON HEHTPaILHOCTH;
0) TOYKa SKBUBAJICHTHOCTH JISKHT B IIEITOYHONW 00JIACTH;

B) TOYKA KBUBAJIEHTHOCTH JISKUT B KACIOTHON 00JIaCTH;

T') THTPOBaHUE HEBO3MOXKHO.

7. IIpu TUTPOBAHUM CUJILHOI'0 OCHOBAHMUS €100 KUCJIOTOM:
a) TOYKa SKBUBAJICHTHOCTH COBITAJIA€T C TOYKOW HEHTPaILHOCTH;
0) TOUKa SKBHBAJICHTHOCTH JISKHT B IIEITOYHONW 00JIACTH;

B) TOYKA SKBUBAJIEHTHOCTH JISKUT B KUCIOTHON 00JIACTH;

T') THTPOBaHKE HEBO3MOXKHO.

8. IIpu TUTpOBAaHUM €;1200r0 OCHOBAHUA CJIa00I KMCJIOTOI:
a) TOYKA SKBHBAJIEHTHOCTH COBIIAJIAET C TOUKOW HEUTPaJIbHOCTH;
0) TOuKa SKBUBAJIICHTHOCTH JIEKHT B IIEIIOYHOMN 00JIacTH;

B) TOUKA SKBUBAJICHTHOCTH JIGKUT B KUCIIOTHOM 00JacTH;

I') TATPOBAHHE HEBO3MOXKHO.

9. Jlas1 onpeaesieHus1 00uIeil AKeCTKOCTH BOAbI IPUMEHSIETCSI:
a) KHCIOTHO-OCHOBHOE THTPOBAHHE;

0) mepMaHTaHATOMETPHUS;

B) IUXPOMAaTOMETPHUS;

29



F) KOMILUICKCOHOMCTPUS.

10. [L1st ompeesieHnsi BpeMeHHOM ’KeCTKOCTH BOJbI IPUMeHSeTCS
a) KHCIOTHO-OCHOBHOE THTPOBAHHE;

0) mepMaHTaHATOMETPHS;

B) INXPOMATOMETPUS;

') KOMIUIEKCOHOMETPHSI.

11. MagukaTopoM-KoMILJIekcooOpa3oBareieM (MeTAJVI-HHANKATOPOM) SIBJIsIETCH:
a) peHongraneny;

0) MypeKcu;

B) METUJIOBBIN OpaHKEeBBIN;

T) JaKMyc.

12. KucJI0THO-OCHOBHBIM UHIMKATOPOM SIBJISIETCS
a) XpOMOT'€H YepHBIN;

0) MypeKcu;

B) METUJIOBBII OpaHKEBBIN;

r) A eHnIaMuH.

13. Knc1oTHO-0CHOBHBIM HHAUKATOPOM SIBJISIETCH:
a) MypeKcuJ;

0) mudeHnIaMUH;

B) XpOMOT€H YEPHBI;

r) dheHONTANICHH.

14. CTanaapTHoe BellleCTBO B IEPMAHTAHATOMETPUM:
a) IepMaHTaHaT KaJus;

0) cepHast KHCIIOTA;

B) IaBeNeBas KACIOTA.

15. CTangapTH3UpPOBaHHBI PACTBOP B NEPMAHTAHATOMETPUM:
a) IepMaHTaHaT KaJusl;

0) cepHast KHCIIOTA;

B) IaBeNeBast KACIOTA.

KOMIUIEKT TECTOB
10 AU CHUILINHE «XMMHYECKUHA aHATU3Y» IS IPOME:KYTOYHOI aTTecTaluu
Pa3znen 1 (Heoprannyeckasi Xumus) -3a4eT

TecThl MO TUCITUTUITMHE COEPKAT OCHOBHBIE BOITPOCHI IO BCEM TeMaM, BKIIFOUEHHEBIM B pabodyio
MpOrpaMMy JUCIHTLINHEL.

KaxxmoMy cTymeHTy ipu TeCTUPOBAaHUU 110 AUCIUILIAHE MIpenocTapisiercs He bomee 15
BOMPOCOB, Ha KaXK/IBIA U3 KOTOPHIX JaHBI BAPUAHTHI OTBETOB, TOJIHKO OJIMH W3 HUX SBIISETCS
npaBmIbHBIM. CTYIeHTY HEOOXOIUMO BHIOpATh MPABIIILHBIA OTBET U3 MPEATIOKEHHBIX €My BapHAHTOB
OTBETOB.

st BBIMONMHEHUS TECTa OTBOAUTCS 45 MUHYT.

Bri0epuTe npaBUJIbLHBIA 0TBET

1. ITo xakoii ¢popMyJie MOKHO PACCUYMTATH MOJISIPHYI0 KOHIEHTPALIUIO pacTBopa?
a) ® = m(B-Ba) / m(p-pa);

0)C=n/V

B)m=V-p;

r) m(p-pa) = m(s-sa) + m (H,0)

2. 'eomeTpu4ecky1o (popMy aTOMHBIX OpONTANIE XapaKTepu3yeT:
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a) TJIaBHOE KBAaHTOBOE YHCIIO;

0) T060YHOE KBAaHTOBOE YHUCIIO;
B) MArHUTHOE KBAaHTOBOE YHUCIIO;
T') CIMHOBOE KBAaHTOBOE YU CIIO

3. Y 3j1eMEeHTOB 0/IHOT0 IePHOA He H3MEHSIeTCS:

a) DIIEKTPOOTPUIIATETLHOCTD;

0) pamuyc aToMma;

B) YHCJIO AJIEKTPOHHBIX CJIOEB aTOMA;

T') YHCIIO DJIEKTPOHOB Ha BHEITHEM yPOBHE

4.B paany H>0 — HzS — HoSe — HyTe nmoasipHocThb cBsI3U:

a) yMEHBIIIaeTCs;

0) yBeITMYMBAECTCS;

B) HE U3MEHSAETCS;

T') YBETMYHUBAETCS, 3aTEM yMEHbIIaeTcs

5. I'eomeTpuyeckas popma B mojiekyjie merana CH:

a) yrioBas;

0) TpeyroJyibHas;

B) IpaMUAaIbHAs;
T') TeTpadapuvecKas

6.YcTaHOBHUTE COOTBETCTBHE MEKAY YPABHEHHNEM XMMHYECKOI peakKiii U H3MEHEHUEM CTeNeHH
OKHUCJEHHs OKMCIUTENS: K KAXKI0ii MO3UINH, 0003HAYEHHOI OyYKBOW, moadepuTe
COOTBETCTBYHIIYIO MO3UIHI0, 0003HAYEHHYI0 U (POii.

YPABHEHUE PEAKIINN

MN3MEHEHME CTEIIEHU
OKUCJIEHUA OKUCJIMTEJIA

A) KoMnOs + 8HCI = MnCl, + 2Cl, + 2KCI + 4H,0

1) Mn*'—Mn*®

B) 2KoMnQOs4 + Clp = 2KMnO4 + 2KCl1

2) Mn**—Mn"*’

B) 2KMnO; + 16HCI = 2MnCl, + 5Cl, + 2KCI +
8H20

3) Mn*'—»Mn"

I') 4KMnO; + 4KOH = 4K2MnO4 + O, + 2H20

4) CI%—2CT"

5) Mn**—Mn*?

6) 2Cl-—CI%,

7. YcraHoBuTe coOTBeTCTBUE MexkaAy ¢GopMyJioil BemiecTBa U GopMyJIaMH PeareHToB, ¢ KaKIbIM U3
KOTOPBIX 3TO BelIeCTBO MOKET B3aMMOAEHCTBOBATD: K KAXK/I0H MO3ULIUM, 0003HAYEHHOI1 0YyKBOI,
noadepuTe COOTBETCTBYIONIYIO MO3UINI0, 0003HAYEHHYI0 IH(PPOT.

®OPMY.JIA BELLECTBA ®OPMY.JIbl PEATEHTOB
A) Fe 1) NaOH, C, Mg

B) KI 2) Cl, Fe(NOs)s, AgNO3

B) CO; 3) Cl,, NaOH, KHCOs3

T') HBr 4) NazSOs, HCI, FeCls

5) NaOH, C, O,
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8.YcranoBuTe cooTBeTCTBHE MEKAY Ha3BAHUEM COJIM U OTHOILICHUEM ?TOM COJIM K THAPOJIU3Yy: K
KaX/10ii M03MUMHU, 0003HAYEHHOH OYKBOIi, mogdepuTe COOTBETCTBYIOIYIO MO3UIUI0, 0003HAYEHHYI0

uudpoii.
HA3BAHHUE COJIM OTHOWEHHUE K THAPOJIN3Y
A) kapOoHaT HaTpuUs 1) runponu3 no KaTUOHY
B) cynbdat HaTpus 2) TUApONU3 IO AaHUOHY
B) anerat natpus 3) ruaponu3 o KaTHOHY U aHUOHY
I') xsopuy Gapus 4) rumponu3y HE MOABEpraeTcs

9. YcTaHOBHTE COOTBETCTBHE MEK/IY YPABHEHHEM XMMHUYECKOI peakiid U HanpaBJeHueM
CMelIeHUsI XHMHYeCKOr0 pPABHOBECHS NMPH YBeJIUYEHUH TABJIEHUS B CHCTeMe: K KajKI0i MO3UIIHH,
0003HAYEHHOIT OYKBO¥i, MO10epUTE COOTBETCTBYIINYIO MO3HIHI0, 0003HAYEHHYI0 U DPOii.

®OPMYJIA BEHLIECTBA HAIIPABJIEHUE CMEHIEHUA XUMHUYECKOI'O
PABHOBECHSA

A) CaCOs(1s) S CaOgrm) + COxy - Q 1) B CTOPOHY MPOAYKTOB PEAKIMH

B) CO) + Clyy S COClhpt Q 2) B CTOPOHY MCXOJIHBIX BEIECTB

B) Noy + 3Hon S 2NH3¢ + Q 3) mpaKTHYECKH HE CMEeNaeTcs

r) C(TB.) + COZ(F) s 2C0(r) + Q

10.YcTaHoBHTE COOTBETCTBHE MEKAY pearcHTaM U CTCNNCHBI0 OKUCJICHUSA aTOMA-OKUC/IUTEJISA:

PEATEHTHI CTEIEHL OKMCJIEHUS
A) H202+H2S = 1) -2

B) CuBr2+Cl2= 2)-1

B) KCIO3 + HCI = 3)0

T) HIO3 + H2S = 4) +35) +5 6) +7

11. B npoOupky c pactBopom cou X 100aBUJIM HECKOJIbKO Kane/b Bemecrsa Y. B pe3yabTare
peaku Uy HA0JII0AAIN BblIeJIEeHHE JKeJITO- 3eJIeHOro raza. M3 npeasioxkeHHOro nepe4yHsi Bbioepure
ABa BelllecTBa, KOTOPbIe MOI'YT BCTYNIATh B ONMCAHHYIO PeaKLMIoO.

1. HBr

2. KOH

3. BaC|2

4. KMnO4

5. HCI

12. YcTraHoBHTE COOTBETCTBHE MEKAY BellleCTBAMHM U PEAreHTOM, C IIOMOIIBI0O KOTOPOI0 X MOKHO
OTJIMYUTH APYT OT Apyra.

BEHIECTBA PEATEHT
A) CaClz u NaCl 1) KOH

B) AI(NO3); 1 Mg(NOs)2 2) KoCOs
B) Na,SO4 u BaCl, 3) makmyc
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I') KOH u KBr 4) HCI

5) AgCI

13. HaTpuii npopearupoBai ¢ Bogopoaom. [IpoaykT peakuuu pacTBOPUIU B BOJE, IPU ITOM
o0pa3zoBaJicsl ra3, pearupylouMii ¢ XJI0pOM, a MOJYYeHHBbIH PacTBOp NPH HATPeBAHUHN
NMPOpearupoBaJ ¢ XJ0poM ¢ o0pa3oBaHueM cMecH IBYX coJieil. HanniuTe ypaBHeHHs 0NMCAHHBIX
peaxuui.

14. LHINHK MOJHOCTHIO PACTBOPUJIM B KOHIEHTPUPOBAHHOM PACTBOPE IMIPOKCH/IA KATHUS.
O6pazoBaBuIniicsi IPO3pavyHbIil PACTBOP BHINAPHJIHU, a 3aTeM Npokanuau. TBepablid ocTaToK
PACTBOPHUJIM B HEOOXOIMMOM KOJMYeCTBe COIsTHOM KucjioThl. K 00pa3oBaBiieMycsi mpo3pavyHomMy
pacTBOpy 100aBuIH cyabGua aMMOHUS M HabMI01a/1u o0pa3oBanue 6enoro ocagka. Hanummre
YPaBHeHHUE YeThIpeX ONMMCAHHBIX peaKuuii.

15.Bcxeme A' 5B > C* > D* > E 1, 3 — peaknuu coequHeHNsI; 2 — peakius 3amelienns; 4
— peakuus ooMeHa. /[aHHOI cxeMe 0TBeYaeT MOCIeA0BATENbHOCTH (MOCIEA0BATETHLHOCTH)
BellleCTB:

xene3o, opomu xenesa (I11), Opom, Opomu uHKa, KapOOHAT LIUHKA;

okcu xenesa (1), murpar sxemesa (1), xeneso, xmopun xemnesza (1), rugpoxcus xemnesa (111)
opomu skenesa (1), 6pomus sxenesa (1), sxeneso, momun xene 3a (1), cyasdun xemesa (1)
oxcuy xenesa (1), okenn xenesza (111), okcun anroMuHMS, HUTPAT ATFOMIHUS, THIPOKCH/T
AJTFOMUHU S

5. xenes3o, okcun xenesa (11, 1), okena maruus, cynbdar Maraus, opropocdaTt MarHus.

el N

KOMIUIEKT TECTOB
no qucuummmne Heopranuveckasi 1 aHaMTu4ecKasi XUMMS
2 pazaen (AHaJauTHYECKAs] XMMMHSI)

JUISI TIPOMEXYTOUYHOM ATTECTALIUY .(5K3aMeR)
Bri0epuTe npaBUJILHBIN 0TBET

1. CtanaapTHBIM BelleCTBOM B KHCJIO0THO-OCHOBHOM THUTPOBAHHMY SIBJISIETCS
a) COJIsTHAs KHUCIIOTA;

0) TUAPOKCUI HATPHSI;

B) KapOOHAT HATPHS;

T') OKcajiaT HaTPHS.

2. Ilpu TUTPOBAHMH €JIA00r0 OCHOBAHMS €J1a00i KHCJIO0TOM:
a) TOYKa DKBUBAJICHTHOCTH COBITJIA€T C TOYKOW HEUTPAThbHOCTH;
0) TOUKa SKBUBAJICHTHOCTH JISKHT B IIEITOYHONW 00JIACTH;

B) TOYKA SKBUBAJIEHTHOCTH JISKUT B KUCIOTHON 00JIaCTH;

T') THTPOBaHIE HEBO3MOXHO.

3. IIpu cranaapTU3alMKU PACTBOPA NEPMAHTAHATA KAJIHS MPOTEKAET PeaKIusi:
a) 4 KMnOs+6H;0=4MnO(OH),| +4KOH+30,1:

6) 2KMnQOg4+ 5H2C204+3H2804=2MnSO4+10C02T+K2804+8H20;

B) 2KMnO4+10KBr+8H,S0s= 2MnSO4+5Br,+6 H,SO4+8H,0;

r) 2KMnO4+16HCI=2KCI+2MnCl,+5Cl,1+8H-0.

4. Peakuusi, N03B0JIAIOLIAS] O0HAPYKUTH MOH B IPUCYTCTBUM JAPYTHX, HA3bIBACTCS

a) CEIEKTUBHOIA;
0) cnenuduueckou;
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B) aHAJIMTUIECKOIA;
') MACKUPYIOIIEH.

5. Peakuust 00pa3oBaHus 0CaIKOB 0€J10r0 I{BeTa OKCATATOM AMMOHHUS C HOHAMH KaJIbIHs, Oapus
CTPOHUMS SBJISIETCH:

a) CEJICKTUBHOIA;

0) cnenuduueckoii; B) aHAIMTHICCKOI;

T') HE IPOTEKaeT.

6. O0Hapy:KUTH CyJb(AaT-UOH B PACTBOPE MO3BOJISIET KAaUeCTBEHHAs PeaKIUs:
a) ¢ MOJTUOJICHOBOM JKUKOCThIO;

0) ¢ nudeHnITaMUHOM;

B) C XJIOPHJIOM Oapws;

T') C THUJIPOKCHIOM HaTpHsL.

7. O0Hapy:kuTh ochaT-uOH B pACTBOPE MO3BOJIsSIET KAUeCTBEHHAS PeaKkuusi:
a) ¢ MOJIUOJICHOBOM JKUKOCThIO;

0) ¢ nudeHnITaMuHOM;

B) C XJIOPHJIOM Oapws;

T') C THUJIPOKCHIOM HaTpHsL.

8. Ilpu oGHapy:KeHNU KATHOHA KAJUS MJIaMsl HMeeT I[BeT
a) JKEIITHI;

0) ¢noneToBHIii;

B) KHPIMYHO-KPACHBIH;

T') 3eJIEHBIH.

8. Ipu KOMIJIEKCOHOMETPHYECKOM TUTPOBAHUH MCIOJIL3YIOT HHANKATOP
a) T eHIIAMAH;

0) benondraneny;

B) MYPEKCHT;

T') METAJIOBBIA OPaH>KEBEIH.

10. Poib MHIMKATOPa B NEPMAHTAHATOMETPUH BbINOJIHIAET
a) TuQeHIIAMAH;

0) SpHOXPOM;

B) ITIEpMaHTaHAT KaJIUs;

) GpeHonPTaTICHH.

11.CooTBeTcTBHE MEKIY ONpeaeasseMbIM BellIeCTBOM U CIIOCOOOM KHCJIOTHO-OCHOBHOI0
THTPOBAHMS

Omnpeaesisiemble BelecTBa Cnoco0bl KHCJIOTHO-OCHOBHOI'O THTPOBAHUSA
1. CaCOs A) Ilpsimoe TuTpoBaHue
2. NaCl B) O6patHOe THTpOBaHHE
3. CH;COOH B) TuTtpoBanre METOIOM 3aMEIIEHUS
I') PeBepcuBHOE TUTpOBaHUE

12.CooTBeTcTBHE MEKAY NMOCYN0i, M300pa’KeHHOIl HA PUCYHKAX M ee IPHMEHEeHHeM:

XuMHnyeckasi nocyjaa IIpumenenue
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13.YcranoBurte cooTBEeTCTBHE:

A
Ilogaya TutpanTa

E )
OT60p aIMKBOTHBIX YacTei
pacTBopa

B
’7 B3BemmBanne TOYHBIX HABECOK

r
’7 IIpuroroByieHHE pacTBOPOB
YCTaHOBOYHBIX BEIIECTB

a
’7 IIpuroroByieHHE pacTBOPOB
BTOPUYHBIX CTAHIAPTOB

rpynna KaTHOHOB rpyNnoBoii peakTuB
1) 2 rpynma a)NaOH

2) 3 rpymnmna 6)NHs

3) 4 rpynma B)HCI

4) 6 rpymma r) H2SO4

14.YcranoBuTe cOOTBETCTBHE:

1) HCXOJHBIC BEIIECCTBA MCTOJa

a) Hz Cz O4'H2 O
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[IepMaHraHATOMETPUU 6) KMnO4

2) paboune BeuiecTBa METOAa B) Na; C; O4
MepMaHraHATOMETPHUH r) [(NH)4 ]2 C204
15. JIONOJHUTD:

a) U3 (PUKCaHAIIOB TOTOBSAT PACTBOPHI. . ..

0) TUTp MOKAa3bIBAET COEPIKAHIE MACCHI BEILIECTBA B .......
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